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STATE CAPITOL, SACRAMENTO, CALIFORNIA, 
DEPARTMENT OF HIGHWAYS, 
November 20, 1900. 


To His Excellency Henry T. Gace, 
Governor of the State of California: 


Str: I herewith transmit to you the Report of the Department of 
Highways, covering the work of the Department from May 25, 1899, to 
November 1, 1900, under authority of law; and, appended thereto, the 
Report of the Lake Tahoe State Wagon Road Commissioner. 


Very respectfully, 
J. L. MAUDE, 


Highway Commissioner. 


Attest: C. W. Vickrey, Secretary. 
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REPORT OF THE DEPARTMENT OF HIGHWAYS. 


INTRODUCTORY. 


ANCIENT ROADS. 


Since mankind constructed society and became distributed over coun- 
tries, roads have been a necessity. Although the Roman roads remain 
with us to-day as monuments to an empire that at one time had sway 
over the then known world, the Egyptians, the Israelites, and the 
Greeks preceded them in the construction of highways, and it remained 
for Carthage to build the first paved roads, connecting that great com- 
mercial city with Rome. All over the world, through Europe, Asia, 
and Africa, wherever the Roman legions went with the all-conquering 
eagle, they left in their wake a path of good roads. | 

‘The main Roman roads were designated by them as military high- 
ways, and connected the chief strategic points for the movements of an 
army, and it is a literal fact that during the time of the Caesars “all 
roads led to Rome.” In Italy, Switzerland, France, Germany, the 
British Isles, and other countries of Hurope, vestiges of the old mili- 
tary highways of the Roman Empire still remain, and the engineering 
skill shown in traversing the lofty summits of the Alps and Pyrenees 
is well worthy of emulation by the modern road-builder. 

Turning to our own continent, we find a most interesting account of 
the great roads of the Incas of Peru in the “ History of the Conquest 
of Peru,” by William H. Prescott. He says: 


Those who may discredit the accounts of (ancient) Peruvian industry will find their 
doubts removed on a visit to the country. The traveler still meets, especially in the 
central regions of the table-land, with memorials of the past, remains of temples, pal- 
aces, fortresses, terraced mountains, great military roads, aqueducts, and other public 
works, which, whatever degree of science they may display in their execution, astonish 
him by their number, the massive character of the materials, and the grandeur of the 
design. Among them, perhaps the most remarkable, are the great roads, the broken 
remains of which are still in sufficient preservation to attest their former magnificence. 
There were many of these roads, traversing different parts of the kingdom; but the 
most considerable were the two which extended from Quito to Cuzco, and, again 
diverging from the capital, continued in a southern direction toward Chili. 

One of these roads passed over the grand plateau, and the other along the lowlands 
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on the borders of the ocean. The former was much the more difficult achievement, 
from the character of the country. It was conducted over pathless sierras buried in 
snow; galleries were cut for leagues through the living rock; rivers were crossed by 
means of bridges that swung suspended in the air; precipices were scaled by stairways 
hewn out of the native bed; ravines of hideous depth were filled up with solid masonry ; 
in short, all the difficulties that beset a wild and mountainous region, and which might 
appall the most courageous engineer of modern times, were encountered and success- 
fully overcome. The length of the road, of which scattered fragments only remain, is 
variously estimated, from fifteen hundred to two thousand miles; and stone pillars, in 
the manner of European milestones, were erected at stated intervals of somewhat more 
than a league, all along the route. Its breadth scarcely exceeded twenty feet. It was 
built of heavy flags of freestone, and in some parts, at least, covered with a bituminous 
cement, which time has made harder than the stone itself. In some places, where the 
ravines had been filled up with masonry, the mountain torrents, wearing on it for ages, 
have gradually eaten a way through the base, and left the superincumbent mass—such 
is the cohesion of the materials—still spanning the valley like an arch! 
% x * % % % * * % x x % 


The other great road of the Incas lay through the level country between the Andes 
and the ocean. It was constructed in a different manner, as demanded by the nature of 
the ground, which was for the most part low and much of it sandy. The causeway was 
raised on a high embankment of earth, and defended on either side by a parapet or wall 
of clay; and trees and odoriferous shrubs were planted along the margin, regaling the 
sense of the traveler with their perfumes, and refreshing him by their shades. 

The care of the great roads was committed to the districts through which they passed, 
and a large number of hands was constantly employed under the Incas to keep them in 
repair. This was the more easily done in a country where the mode of traveling was 
altogether on foot; though the roads are said to have been so nicely constructed, that a 
carriage might have rolled over them as securely as on any of the great roads of Europe. 
Still, in a region where the elements of fire and water are both actively at work in the 
business of destruction, they must, without constant supervision, have gradually gone 
to decay. Such has been their fate under the Spanish conquerors, who took no care to 
enforce the admirable system for their preservation adopted by the Incas. Yet, the 
broken portions that still survive, here and there, like the fragments of the great Roman 
roads scattered over Europe, bear evidence to their primitive grandeur, and have drawn 
forth the eulogium from a discriminating traveler, usually not too profuse in his pane- 
gyric, that ‘‘the roads of the Incas were among the most useful and stupendous works 
ever executed. by man.”’ 


CONDITIONS IN CALIFORNIA. 


During the eleven years from 1889 to 1899, inclusive, from data 
gathered by the Department of Highways, compiled from records in the 
various counties in the State, it is shown that the expenditures for road 
purposes were in excess of $18,500,000. This vast sum does not include 
expenditures upon the streets of municipalities and villages, nor does it 
include all of the payments for bridges, large parts of which have been 
paid for out of the County General Fund. Were the expenditures for 
all of these included in the road-tax, they would largely exceed the sum 
of $20,000,000; so that it may be assumed that the expenditures for 
road purposes in the State of California approximate $2,000,000. per 
annum. — 

To one conversant with the highways of this State it would seem 
unnecessary to intimate that, save in a few localities where roads are 
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naturally good, the condition of California roads is most deplorable. 
The systemless and makeshift manner of locating, constructing, and 
maintaining roads becomes evident to any one who travels them for any 
considerable period. Yet, the conditions prevailing in California are 
exceptionally favorable to road construction and maintenance. The 
geological, topographic, and climatic conditions cannot be surpassed in 
any other State. Severe freezing, which is the bane of road construction 
in other sections, is unknown (except in the highest altitudes), thus 
removing one of the great difficulties which generally confront road- 
builders. In almost every locality of the State, suitable material for 
macadamizing or otherwise surfacing roads is abundant. The valleys 
of the State generally permit of easy location for highways, and in the 
mountainous section of the State numerous passes facilitate the good 
location of roads. The main drawback in some sections is the lack of 
water for road-sprinkling, which, generally considered, is the most 
economic method of road maintenance in this State; but even this is 
overcome, especially in the southern section of the State, where the use 
of oil for this purpose is becoming general. r 

Thus, it will be seen that natural conditions generally favor highway 
construction in California. In addition to this, it is seen that large 
sums of money have been raised for and, presumably, expended upon 
the highways, while it is also seen that the mileage of roads in good 
condition within the State is infinitely small. 

To the inquiring mind, the question at once suggests itself: Why does 

this state of affairs prevail? There can be but one answer: All work 
upon the highways within California has been conducted with but little . 
method or system. Vast sums of money have been injudiciously and 
extravagantly expended. The methods, like the roads themselves, are 
full of ruts, from which it is difficult to turn out. There can be but one 
remedy: radical changes in these methods; and, until such radical 
changes have been inaugurated, the State of California can hope for no 
progress along this much-needed line of improvement. 
- The citizens of California, and not alone of California, but of the 
entire United States, have begun to appreciate that, while the State and 
Nation have made vast strides in civilization and industrial wealth, 
yet, with all of this progress, there has been absolute retrogression in 
highway construction. 


HISTORY OF ROAD-BUILDING IN THE UNITED STATES. 


In connection with the above, it would be interesting to note some- 
thing of the history of road-building in the United States. In but few 
particulars will the same history of other great civilized nations 
resemble that of our country. Had the energy of the Roman Empire, 
when at its zenith of power, or the industry of the Incas, before the con- 
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quest of Peru, been transferred to the United States, this country 
would have been linked together to-day with a system of magnificently 
constructed highways. Unfortunately, when America was settled by 
the English, the settlers brought with them from the mother country 
the imperfect methods which had been inherited by them from the 
Dark Ages. The Britons, having but few wheeled vehicles, had neg- 
lected the highways constructed by the Romans, these roads ultimately 
falling into decay. Britain had for centuries been provided only with 
bridle-paths, which, except in dry weather, were almost impassable. 
The idea of a central control, which is the only method by which exten- 
sive work has ever been successfully accomplished, had died out, and 
Macadam and Telford had not revived highway construction at the time 
of America’s early settlement. 

To quote in part from a report of the Office of Road Inquiry, United 
States Department of Agriculture: 

The first settlements in the United States were located along the sea- 
shore and upon the banks of navigable streams. Narrow Indian trails 
led from the coast settlements to the interior, and were the only lines of 
communication up to the seventeenth century. Indeed, for a century 
after the settlement at Plymouth Rock, there were but few roads in this 
country passable by wheeled vehicles. The little traffic carried on 
_ between settlements was maintained by boats and pack-trains. A 
systematic attempt at road-building was then impossible, owing to the 
crude state of society and the sparse population. Soon, an eagerness to 
penetrate the wilderness seized upon the pioneer. Acting upon it, he 
blazed his way through the forests, built temporary bridges, and, with 
the steady increase in wealth and population, the pack-trail was 
widened into a crude wagon-road, but without any attempt at its 
improvement. ‘A century elapsed before anything like improved’ high- 
ways were thought of; in fact, it was not until the beginning of the 
present century that any real improvement was perceptible. 

The first great American road of which history tells us was begun in 
1711, and ran from New York to Philadelphia, being known as the ‘“‘ Old 
York Road.” The opening of roads was an important affair at that 
period, and, doubtless, was more of an undertaking than is the con- 
struction of a railroad at the present day. By studying the history of 
the Old York Road, we see the potency of the adage that “the history 
of roads is the history of civilization.” The Indian trail, the blazed 
trees, followed by the bridle-path, then the rough road for carts, sub- 
sequently graded and paved, are all stepping-stones to a higher degree 
of civilization and wealth. 

In early Colonial days, roads were first built and maintained by the 
use of volunteer or free labor, and at the town meeting, held on the 
village green, the opening and maintenance of roads were the most 
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interesting subjects of discussion. The citizens would here offer their 
services free of charge to the community, for building and maintaining 
roads running through or by their lands. These offers, however, soon 
became so limited that the towns were forced to pass ordinances com- 
pelling all able-bodied men to work the road a specified number of 
days, or, in lieu of said labor, to pay a money tax to the pathmaster or 
road overseer. ; 

It is easy to trace progress in all matters which were discussed on the 
village green, save one, that being the forced-labor system of working 
roads, which still exists in many of the States, and is yet found in some 
of the counties of California, where it is largely a farce—no greater one 
to-day, however, than it was in New England a century ago, as witness 
a letter under date of November 30, 1785, written by George Washington 
to Patrick Henry, then Governor of Virginia: 


Do you not think, my dear sir, that the credit, the saving, and the convenience of this 
country all require that our great roads leading from one place to another should be 
straightened, shortened, and established by law, and the power in the county courts to 
alter them be withdrawn? To me these things seem indispensably necessary, and it is 
my opinion that they will take place in time. The longer, therefore, that they are 
delayed, the more people will be injured by the alterations when they happen. It is 
equally clear to me that, putting the lowest valuation upon the labor of the people who 
work upon the roads under the existing law and the customs of the present day, the 
repairs of them by way of contract to be paid by an assessment in a certain district, 
until the period shall arrive when turnpikes may with propriety be established, would 
be infinitely less burthensome to the community than the present mode. In this 
case, the director would meet no favor. Hvery man in the district would give informa- 
tion of neglects, whereas negligence wnder the present system is winked at by the only people 
who know the particulars or can inform against the overseers. For strangers had rather 
encounter the inconvenience of bad roads than the trouble of an information, and go 
away prejudiced against the county for the polity of it. 


This system of working out the tax and of lax highway methods was 
not too small a matter for the greatest of Americans to give thought to. 
The maintaining of turnpike roads by chartered companies was 
inaugurated just prior to the outbreak of the Revolutionary War. State 
and National charters were given to these companies, which at first 


yielded large profits to their owners, and this system has been in vogue 


in Kentucky and some other States toa large extent to within recent 
years. 

The Wilderness Turnpike was the name of one of the earliest, and 
ran from the Shenandoah Valley in Virginia, across the Allegheny 
Mountains at Cumberland Gap, thence to central Kentucky. This 
route, first opened for pack-trains, was afterwards so improved that it 
became the main road for wagon-trains from Virginia to the valley of 
the Ohio, a large commerce being carried on from Virginia to the west 
over it. During the first decade of this century, it was known as the 
dest highway south of the Potomac River; but, with the construction 
of railroads, its revenues became so limited that it was neglected and 
allowed to go to decay. . 
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That these roads were of great importance may be illustrated in the 
case of the Philadelphia-Lancaster Pike, chartered in 1792 to build a 
road from Philadelphia to Lancaster, a distance of 60 miles. The charter 
having been secured, in ten days’ time there were 2,275 subscribers for 
stock. As this was more than the law allowed, the names were all placed 
in a lottery wheel, and 600 drawn. With these, subscriptions were begun. | 
The builders of that day, however, seemed to have known no more of 
road construction than do those of the present. The land having been 
condemned, the trees were felled and the roadbed prepared; the largest 
stones that could be found were dumped upon it for a foundation, and 
upon this colossal base earth and gravel were spread. Then the work 
was declared completed. But, when the washing rains came, deep holes 
appeared oneveryhand. Sharpstones extended above the surface, and the 
horses’ limbs were badly cut and sometimes broken,as they sank between 
the bowlders. The gigantic error of the road-builder was then made plain. 
(This method, however, is still in vogue in some sections of California. ) 
Indignation meetings were held, the Turnpike Company condemned, 
and the Legislature blamed for issuing the charter. Had it not been for 
an Englishman, who offered to rebuild the road on the Macadam plan, 
improved road construction would have received a severe blow. When 
the road was rebuilt by him, it was declared by all persons traveling it 
to be the best piece of highway in the United States. 

The success of the Lancaster Pike encouraged road-building every- 
where, and before the first decade of the new century had elapsed, many 
of the well-settled States were voting money, setting aside revenues 
derived from the sale of public lands, and establishing lotteries to build 
turnpikes. The prospect of increased land values by the construction 
of these improved roads, and of receiving large dividends from money 
invested in them, induced many to risk their all upon these schemes. 
Speculation ran riot. Turnpike-building was the rage; and in a few 
years a sum of money was invested almost as large as the public debt 
at the close of the Revolution. By the year 1811, over 317 pikes had 
been chartered and constructed in New York and the New England 
States; their length being slightly in excess of 4,500 miles, many miles 
being surfaced with thick wide planks, which, for a few years, were suc- 
cessful, but on their decay this method of surfacing was abandoned. 
The toll system also proved unsuccessful, and many of the companies 
lost money. Some were bought out by the States and counties, while 
others surrendered their charters, and gradually again the forced-labor 
system came into vogue. The States exercised no supervision whatever 
over the roads within their confines, and skilled road engineers and 
builders soon became a thing of the past. 

Karly in the present century, when the movement started in England 
by Telford and Macadam in favor of broken stone roads, the importance 
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of improved roads for military, postal, and commercial purposes began 
to be widely appreciated. Road reform assumed such proportions that 
it began to be one of the leading questions of national politics, being 
supported by such statesmen as Washington, Jefferson, Calhoun, and 
Clay. It was admittedly, next to the tariff, the most important subject 
under consideration in Congress—Congress being split into two parties 
on the subject. Those who believed in a liberal construction of the 
Constitution favored the construction of roads by the General 
Government, while the strict constructionists denied the power of the 
Government to spend money for such internal improvements. 

During Jefferson’s second term, Ohio was admitted, the act of admis- 
sion containing a provision to the effect that five per cent of the net 
proceeds derived from the sale of public lands within the boundaries of 
the State should be expended in the construction of public roads, lead- 
ing from the navigable waters emptying into the Atlantic Ocean to and 
through the State of Ohio. In 1806, the sum derived from this source 
amounted to over $600,000, and $30,000 was at once made available for 
the construction of the famous Cumberland Road. From its initial 
point, at Cumberland, Md., it was to extend through southwestern Penn- 
sylvania, across the Allegheny Mountains, to the Ohio at Wheeling, 
W. Va., and thence to St. Louis, Mo. Constructed under the principles 
advanced by Telford and Macadam, it was so well built that it yet 
remains a good road, though it has long since passed out of the hands 
of the nation, and has not been repaired for years. The road was 
described by a writer, in 1879, as follows: 

It was excellently macadamized. Therivers and creeks were spanned by stone bridges, 
the distances indexed by iron mile-posts, and the toll-houses supplied-with strong iron 
gates. Its projector and chief supporter was Henry Clay, whose services in its behalf 
are commemorated by a monument near Wheeling. There were often twenty gaily 
painted four-horse coaches traveling the road each way daily. The cattle and sheep 
were never out of sight. The canvas-covered wagons were drawn by from six to twelve 
horses. Within a mile of the road the country was a wilderness, but on the highway 
the traffic was as dense as in the main street of atown. Ten miles an hour is said to 
have been the usual speed for the coaches, but between Hagerstown and Frederick they 
were claimed to have made 26 miles in two hours. These coaches finally ceased running 
in 1853. There were also through freight wagons from Baltimore to Wheeling which 


carried ten tons; they were drawn by ten horses, and their rear wheels were ten feet 
high. 


From 1810 to 1816, appropriations amounting to $680,000 were made 
by Congress for continuing the work on this road. 

In 1817, John C. Calhoun, Henry Clay, and others favored the crea- 
tion of a new fund for internal improvements. A bill was introduced in 
the House by Mr. Calhoun to set aside for roads and canals the bonus 
and dividends received by the United States from its newly chartered 
national banks. In supporting this measure, Mr. Calhoun, although a 
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staunch believer in the doctrine of State rights, delivered a speech 
before the House, in which he thus expressed himself: 


Let it not be said that internal improvements may be wholly left to the enterprise of 
the States and of individuals. I know that much may be justly expected to be done by 
them; but in a country so new and so extensive as ours there is room enough for all. 
the General and State governments and individuals, to exert their resources. Many of 
the improvements contemplated are on too great a scale for the resources of the States 
or of individuals, and many of such anature that the rival jealousy of the State, if left 
alone, might prevent. They require the resources and the general superintendence of 
the Government to effect and complete them. 

But there are higher and more powerful considerations why Congress should take 
charge of this subject. If we were only to consider the pecuniary advantages of a good 
system of roads and canals, it might indeed admit of some doubt whether they ought 
not to be left wholly to individual exertions; but when we come to consider how inti- 
mately the strength and political prosperity of the Republic are connected with this 
subject, we find the most urgent reasons why we should apply our resources to them, 
Good roads and canals, judiciously laid out, are the proper remedy. Let us, then, bind 
the Republic together with a perfect system of roads and canals. 

The fund proposed to be set apart in this bill is about $650,000 a year, which is doubt- 
less too small to effect such great objects of itself, but it will be a good beginning. 
Every portion of the community—the farmer, the mechanic, and the merchant—will 
feel its good effects; and, what is of greatest importance, the strength of the commu- 
nity will be greatly augmented and its political prosperity rendered more secure. 


Henry Clay also spoke in favor of the proposed Act with reference to 
its constitutional merits. The bill was unfortunately amended, how- 
ever, and President Monroe vetoed it. An attempt was made to pass it 
over the President’s head, but failed of the necessary two-thirds 
majority. Upon the defeat of the bill, Congress returned to its former 
method of providing funds derived from the sale of public lands. 

In 1811, five per cent of the net proceeds of the sale of public lands in 
Louisiana was given to that State for the building of roads; in 1816, 
the same percentage was given to Indiana; in 1817, a like sum to Mis- 
sissippi; in 1818, two per cent was given to Illinois; in 1819, five per 
cent to Alabama; in 1820, five per cent to Missouri; in 1845, five per 
cent to lowa; the sum total derived in this way exceeding $7,000,000. 

After the construction of the Cumberland Road was begun, twelve 
other great national highways were laid out, and appropriations given 
them amounting to a total of $1,600,000. Supplementing these appro- 
priations, grants of land were made from time to time by the States to. 
aid in the work, and the labor of United States troops was occasionally 
employed. The financial crisis of 1837 put a quietus on all projects 
requiring large Government expenditures. 

In 1854, another period of activity began, and lasted until the out- 
break of the Civil War, during which time appropriations aggregating 
$1,600,000 were again made. | 

From that time to this, only a few military roads have been built, 
and, of late years, nothing has been done in the way of National aid, 
save the building of roads in the District of Columbia and in National 
cemeteries and reservations. It would seem, however, at the present. 
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time that Congress would again become actively awake to the impor- 
tance of the improvement. Some road-reformers think, as thought many 
of the forefathers who founded the Republic, that the General Govern- 
ment should aid in the building of the principal roads. This idea has, 
however, met with little encouragement. 

Out of the agitation, however, has grown the Office of Public Road 
Inquiry, attached to the Department of Agriculture. This bureau was 
created in 1893, to collect and disseminate information on the road 
subject, to conduct investigations, inquiries, and experiments regarding 
road materials and road construction, and to encourage, by object- 
lessons and otherwise, the building of better roads. Numerous bulle- 
tins and circulars have been issued by it, which have proved of much 
use to practical road-builders, and a number of experimental roads 
have been constructed in various sections of the United States. There 
is now before the National Government a project for the construction of 
great National highways, one of them commencing in Maine and run- 
ning to San. Diego, California. This is in the hands of a Special 
National Highway Commission, embodying among its members such 
well-known men as Lieutenant-General Nelson A. Miles and Brigadier- 
General Roy Stone; while, within California, the National Government 
has conducted an examination for roads within the Yosemite National 
Park, and bills are now pending in Congress for the acquirement of 
certain existing toll-roads, and for the construction of new roads within 
the Park, amounting in the aggregate to $400,000. 


HIGHWAY LEGISLATION IN OTHER STATES. 


Many of the States of the Union have passed new and progressive 
road laws, the general trend of this legislation being as follows: 

(1) The establishment of State Highway Commissions; 

(2) The construction of State roads, and extension of State aid to 
road-building; 

(3) Construction by townships, counties, and districts, with power to 
issue bonds ; 

(4) More liberal tax levies; | 

(5) Local assessments, according to benefits ; 

(6) The substitution of a money tax instead of labor ; 

(7) Wide-tire laws ; 

(8) Provisions for convict labor. 

The following is a brief résumé of 
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THE ADMINISTRATION OF ROADS IN OTHER STATES.* 
ALABAMA. 


The Court of County Commissioners selects appraisers for each pre- 
cinct, these in turn appointing overseers, who have general charge of 
road-repairing in their particular sections. Every able-bodied man is 
liable to ten days’ labor on roads, special acts in some of the counties 
allowing this to be commuted in money. Some counties have a special 
road-tax out of the general levy, while others issue bonds, to be redeemed. 
out of the general tax receipts. Hvery Legislature passes special acts 
for the various counties, these acts varying much in their provisions. 

While a considerable mileage of good macadam roads has been con- 
structed, these are confined to the counties issuing bonds, or requiring 
the road-taxes to be paid in money. 


ARKANSAS. 


Road overseers are appointed by the County Judge. Every man is 
required to work from five to ten days a year on the roads, and but little 
improvement has resulted. The roads are very poor. 


COLORADO. 


The County Commissioners divide the counties into road districts, 
. appointing a road overseer for each, who sees to general repairs, etc.» 
of the road. The Commissioners also levy a property road-tax, one half 
of which must be spent in the district in which it is levied, the balance 
at the discretion of the Commissioners. Every able-bodied man 
between the ages of 21 and 45 years is subject to a road-tax of $2, 
which can be worked out by two days’ labor on the roads, or one day’s 
work with team, or is liable to a penalty of $5. 


CONNECTICUT. 


This State has made rapid progress in the good roads movement, and, 
since the State-aid system was adopted five years ago, some 500 miles 
of excellent Telford, macadam, and gravel roads have been constructed, 
while the improvement of several hundred miles is in progress or has 
been projected. 

Primarily, the roads are under the supervision of the Selectmen of 
the town, who employ laborers and supervise the work of road improve- 
ment, the necessary money being derived from the general tax fund. 
The old practice of working out taxes is fast disappearing. 

" * Information on this subject has been obtained from correspondence with various 
officials of other States, from various pamphlets and bulletins of Office of Road Inquiry, 


Department of Agriculture, from Report on Highways of Maryland, Maryland Geologi- 
cal Survey, 1899, and from other sources. 
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In 1895 a law was passed whereby three Highway Commissioners 
were appointed by the Governor of the State, with an appropriation of 
$75,000 annually, to be spent on the roads of the State. Under the 
Act every town voting to improve its roads had a survey made, specifi- 
cations drawn up, and submitted to the State Highway Commission. 
If approved, a contract was let, the work being carried on under the 
superintendence of the Selectmen, and the expenses met—one third by 
the town, one third by the county, and one third by the State. In 1897 
the number of Highway Commissioners was reduced to one, the appro- 
priation being increased to $100,000 annually, and the expense of road 
construction was divided equally between the town and the State. 

The large mileage of improved roads (noted above) under this system 
has proved the popularity and efficacy of the present law, and the people 
of the various towns, encouraged by the State aid, and recognizing the 
great advantages and conveniences of good roads, have readily voted 
sums for their improvement. 

DELAWARE. 


In this State two road systems exist. In New Castle County, Road 
Commissioners are elected, they having general charge of the roads and 
bridges, with power to appoint overseers; they also levy the tax, which 
may be worked out. In Kent and Sussex counties powers similar to 
those of the Road Commissioners lie with the Levy Court, which 
appoints supervisors, fixes the amount of road-tax, etc. 


FLORIDA. 


Roads are in charge of the county officials, the tax being paid largely in 
money, some of it being worked out. Natural conditions are such as to 
make most of the roads fairly good, and considerable interest is mani- 
fested in their further improvement. 


GEORGIA. 


In this State road improvement is making a steady march. Roads 
are being substantially improved, many miles being macadamized or 
graveled. 

The country is divided into road districts, each having three Commis- 
sioners, with power to further divide the districts into sections and 
appoint overseers. 

Every able-bodied man is subject to fifteen days’ work annually on 
the roads. Counties are permitted to levy a road fund, to ee road 
forces, or to contract for repairs. 

Much of the work of macadamizing and graveling has been performed 
by convict labor, which has proved successful in this State. 

There are two classes of roads: the first class must be 30 feet wide, 
and the second class not less than 20 feet in width. 
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The roads are in charge of County Commissioners, who appoint Road 
Supervisors to see to repairs. ; 

The road-tax, consisting of property- and poll-tax, is levied in the 
county, and spent in the district where it is raised. It may be worked 
out. Some help is received from the State in regions where the expense 
of road- or bridge-building is too great to be borne by the locality. 


ILLINOIS. 


The township and county systems of road government are both in 
general use. There are three Commissioners in the township or county, 
who have complete charge of the roads and bridges in their respective 
township or county. They may contract, employ laborers, or appoint 
a general superintendent and overseers, and report semi-annually on 
road matters and finances to the Board of Town Auditors. They levy a 
road-tax, consisting of property- and poll-tax, the latter being com- 
mutable by labor. Upon petition, roads may be altered, opened, or 
vacated by the Commissioners of Highways, provisions being made for 
arbitration before a jury, or appeal to three County Supervisors, if 
‘necessary. } 

The County Board may render financial assistance to a township in 
case of expenditures too great to be borne by the township, such as the 
building of expensive bridges, etc. 

The townships or’ counties may vote a-special tax for road improve- 
ment, and some good results have been accomplished in the way of the 
macadamizing and graveling of highways. The matters. of wide-tires 
and sign-boards have also received some attention. 


INDIANA. 


The counties are divided into townships, each having a Trustee, and 
the townships are subdivided into road districts, over each of which a 
Supervisor is elected, who is under the direction of the Township Trustees. 
The latter, with the concurrence of the County Commissioners, fixes the 
road-tax, part of which must be worked out or a fine paid. An addi- 


tional levy may be made if the ordinary levy does not produce sufficient 


funds. | 
Upon petition for a new road, the Commissioners appoint viewers, 
who decide on the location and amount of damages. The County Com- 
missioners report their decision to the Trustees of the township through 
which the road passes, and the latter order the Supervisors to do the 
work. County roads shall not be less than 30 feet wide, and township 
roads 25 feet wide. 

The State of Indiana has a large mileage of graded, graveled, and 
piked highways, most of which have been acquired by construction and 


OE 
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purchase by the County Commissioners, on petition or vote, and paid : 
for by special tax or county bond. 


IOWA. 


Kach county is divided into townships, and the Township Trustees 
have special charge of the roads in their respective townships. The 
County Boards of Supervisors have general supervision over the roads 
of the counties, and may also levy a road fund, to be expended under 
their direction on roads in the county, by contract or otherwise. 

The Trustees may subdivide their districts, levy road-tax, and decide 
as to the amount to be paid in cash and amount in labor; they may 
also appoint a Township Superintendent of Roads, and, in case of sub- 
division of the township into districts, part of the road fund is laid 
aside for general purposes, such as the purchase of tools, road machinery, 
sign-posts, etc., and the balance expended in the district where it is 
raised. 

The opening, altering, or vacating of a road is accomplished by peti- 
tion to the Board of County Supervisors. The County Auditor appoints 
a commissioner to report on the matter, and, if there be no objection, 
work is proceeded with. In case of a claim for damages, the Auditor 
appoints three appraisers, and the County Supervisors decide from their 
report as to the amount of damages, and whether or not the work shall 
proceed. Appeal for damages may be had to the County District Court, 

All able-bodied men are subject to two days’ work on the roads, or to 
a fine of $3 for each day they fail to work. 

The general width of roads is 66 feet, but the Supervisors may limit 
this to 40 feet. 

The County Auditor is required to keep a plat of all public roads in 
each township of his county, on a scale of not less than 4 inches to the 
mile. 

KANSAS. 

Very little attempt has been made toward the betterment of roads in 
this State. The roads are in charge of Township Overseers, who are 
elected by the popular vote. 

Road-tax, consisting of property- and poll-tax, is levied by the county 
officials, and may be partly worked out. 


KENTUCKY. 


Kentucky was famous for her fine roads a generation ago, and few 
States have been more liberal in promoting the building of better 
highways. 

Over 1,000 miles of excellent stone roads have been built in Kentucky, 
as toll, county, or State roads. The old toll-roads are being bought up 
and made free by the various counties as fast as possible, prices ranging 
from $75 to $250 per mile. Some of these, however, are given up to the 

2—H 
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counties at no cost whatever. Shelby County has recently bought up 
117 miles of turnpike at a total cost of about $15,000. A large percent- 
age of the roads, however, is still worked by forced labor, every man 
between 18 and 50 years of age, not a citizen of an incorporated city or 
town, being compelled to work on the road six days a year, or pay a fine 
of $2.50 per day. 

The Fiscal Court of each county has general charge of roads and 
bridges, and levies the annual road- and poll-tax, the County Judge 
dividing the county into precincts and appointing an overseer for each. 
In some of the counties, the court appoints a supervisor (as a rule, an 
engineer) to take general charge of roads and bridges, and he may make 
contracts for their repair. 

Some counties have borrowed money on bonds. 

All male persons in county jails or workhouses, under sentence of 
hard labor, shall be available for public work on the roads. 

A movement is now on foot to secure more uniform taxation by | 
passing a State-aid law, and the agitation has already led to a general 
crusade which foreshadows thorough reformation. 


LOUISIANA. 


There has been some slight road agitation in this State, but with little 
result. The Parish Police Jury appoints road overseers, road expenses 
being met from the general parish tax-fund, some of the parishes keeping 
roads in repair by contract. 

Every able-bodied citizen is compelled to labor twelve days annually 


on the roads. 
MAINE. 


Road Commissioners, who are elected annually by the town, have 
control of the roads in their respective townships, except in the thinly 
populated districts, or “plantations,” where the County Commissioners 
have charge. In some of the smaller towns, a special road-tax is levied, 
but, as a rule, the road expenses are met from the general tax-fund of 
the town. 

The State lends some little aid by an occasional appropriation for a 
special road or bridge, this being constructed under supervision of a 
special agent appointed by the land-agent. 


MARYLAND. 


The Maryland Highway Division of the State Geological Survey, 
since its creation by the Legislature in 1898, has made a searching and 
most careful inquiry into the road question in that State, embodying 
the result of such investigation in a most exhaustive and interesting 
report, strongly recommending the creation of a State Highway 
Commission. 
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As a rule, the roads of the various counties are under the immediate 
charge of Supervisors, who employ laborers, make contracts, etc., for 
construction and maintenance of roads. 

From the report of the Geological Survey, it appears that good road 
material is abundant in most sections of the State. 

There are about 500 miles of toll-road in the State, including among 
their number some of the oldest pikes in the United States. The total 
mileage of roads is given as 14,483, of which there are 890 miles of 
stone roads, 225 miles of graveled roads, 250 miles of shell roads, and 
18,118 miles of dirt roads; or, classifying the roads as main thorough- 
fares and byroads, there are found to be 2,021 miles of main roads, or 
about 14 per cent of the total mileage. 

In view of the excellent recommendations in the report and the able 
manner in which the subject has been handled by the Geological 
Sutvey, road-building in Maryland will undoubtedly receive a great 
impetus, and reform in the way of more uniform road laws, with a 
central authority, will likely result. 


MASSACHUSETTS. 


This State has been one of the leaders in the agitation for road 
improvement. A permanent Highway Commission, consisting of three 
Commissioners, was created by the Legislature of 1893. Most liberal 
appropriations have been granted the Commission for the building and 
maintaining of State roads—in 1894, $300,000; in 1895, $400,000; run- 
ning as high as $800,000 in 1897; $400,000 in 1898, and $500,000 in 
1892, 

The Selectmen of a town, the Mayor and Aldermen of a city, or the 
County Commissioners may petition the Highway Commission to have a 
road improved and maintained by the State, and, if the plans are satis- 
factory, the Commission undertakes the work. Not more than 10 miles 
of road can be built by the Commission in any one county in one year. 
The whole expense is primarily borne by the Commission, but the 
county in which the improvements are made must repay to the State 
one fourth of the amount expended within six years after the construction 
of a State road. | 

In order to meet the high expense of the Commission, a highway loan 
has been made, amounting to $2,700,000, and 34 per cent thirty-year 
_ bonds issued to raise the money. 

About 300 miles of excellent road have been built by the Commission, 
a great part of this mileage being over the worst and most difficult 
parts of the country to traverse; and such an object-lesson of convenience 
and economy have these improved highways proven to the people that 
petitions are being continually received by the State Highway Commis- 
sion for the improvement of roads, to an amount far in excess even of 
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the ‘liberal appropriations by the State. The average expenditure has 
been about $9,000 per mile, but, as noted above, attention has been first 
given to the worst parts of the highway system. 

To the State of Massachusetts and her Highway Commission are due 
the thanks and praise of all interested in road reform, for solving, as they 
seem to have done, the great question of the proper and lasting (and 
therefore, the most economical) method of road construction and 


maintenance. 
MICHIGAN. 


The’ district and township system was formerly entirely in use in this 
State; but in 1893 a law was passed allowing counties, on vote of the 
people, to revert to the county government method. Under this system 
of administration all the county roads are under the direction of the 
County Road Commissioners, and the office of Township Commissioner 
ceases to exist. 

By an Act of the Legislature of 1895, in any county where the 
Supervisors refuse to submit the question of adopting the county road 
system, or where the question has failed to carry, the question of town- 
ship roads may be submitted. 

Under the township system the amount of road-tax in each township 
is fixed annually by the vote of the people, who also decide as to what 
proportion shall be paid in cash and what proportion shall be worked 
out. There is also a poll-tax. 

When construction or repair work is necessary to be done on a road, 
if the amount exceeds $50 it must be let by contract; if in excess of 
$100, the Road Commissioners must have the concurrence of the Town- 
ship Board, the latter exercising authority over the expenditure of 
sums up to $1,000, and work, the cost of which will exceed this amount, 
can only be undertaken on vote of the people. The Road Commis- 
sioners have the right to alter, vacate, or open roads, power of decision 
on appeal vesting in the Township Board. 


MINNESOTA. 


The State of Minnesota is rapidly falling into line with the good 
roads movement, and, undoubtedly, ere long will establish a State 
Commission. ; 


In 1897 an amendment to the Constitution, permitting the State to 


aid in highway construction, was adopted by a vote of the people, and 
in 1899 a bill was introduced to create a State Highway Commission 
for the purpose of investigating the road problem in the State, and to 
establish a highway fund whereby the State might pay one third of the 


expense of construction and maintenance of the most important high- » 


ways in the State. Owing, however, to the fact that the constitutional 
amendment above mentioned was not clearly understood, the bill failed 
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of passage. But the movement is Be no means dead, and, when a 
proper understanding is reached, a State law along the lines mentioned 
will be enacted. 

At present the roads are generally under the supervision of overseers, 
who are elected by the township voters. A property- and -poll-tax are 
collected, which may be worked out. Under the statutes of 1895, upon , 
a petition being filed with the Auditor, the Board of Commissioners 
may construct the road. Viewers and engineers shall be appointed to 
assess damages, estimate costs, etc. Bonds maybe issued as the work 
progresses, and a tax levied to meet the interest on such bonds, and to 
make a sinking fund. The election of overseers and the collection of 
poll-tax may be abolished on vote of the people in any township, and 
the roads put under the direct supervision of the Township Supervisors. 


MISSISSIPPI. 


_ Little interest is manifested in the improvement of roads. The 
County Supervisors appoint overseers, who have charge of road repairs. 
Every able-bodied male citizen is subject to ten days’ work on Le 
roads, but this law is not rigidly enforced. 


MISSOURI. 


The counties are divided into districts, over each of which the County 
Court appoints three Commissioners, who have entire control of all road 
-and bridge work, with power to employ laborers or to make contracts 
for the necessary work. 
_ There is a property- and poll-tax, the latter commutable by labor, 
both expendable in the district where collected. In addition to these 
taxes, there is collected a special tax of 15 cents on the $100 assessed. 
valuation of real and personal property, to be spent on the county roads. 

The use of a portion of the liquor license for road work has become 
general in counties throughout the State. 

Over $3,000,000 is expended annually on roads. 


MONTANA. 


The counties are divided by the County Commissioners into road dis- 
tricts, and a supervisor is annually elected for each district, to serve one 
year. The supervisors, under the Commissioners, have charge of the 
roads, employing labor therefor. A property-tax of from one to two 
mills on the dollar, and a poll-tax of $3 on voters, are levied by the 
Commissioners, which taxes may be worked out. 


NEBRASKA, 


Natural conditions tend toward the easy construction and mainte- 
nance of roads. 

A labor and money tax are levied, part of the latter being commu- 
table in work. 
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Townships and counties are divided into road districts, with overseers 
in charge of the same. 
NEVADA. 
The roads are controlled by the County Commissioners, who, upon 
the application of a majority of the voters of any county, may open, 
alter, locate, or vacate any public road. 


NEW HAMPSHIRE. 


Under an act of the Legislature of 1899, the following law became 
effective in those towns which, by vote, adopted it: 

Hach town is divided into as many road districts as the Selectmen of 
- the town may think expedient, they appointing a Surveyor of Highways 
to take charge of the roads in each district. As a rule, the taxes are 
expended in the district in which they are collected, but, if there be a 
surplus in any district, the Selectmen have the right to transfer such 
surplus to the road fund of any other district. About one fourth of the 
counties have voted to adopt this law. 

‘In general, each town constitutes a road district, the town electing 
from one to three Highway Agents to supervise all work on roads and 
bridges. At the annual election of the town, the road-taxes are fixed 
as a certain proportion of the polls and of the general taxes levied. 

Some aid has been received from the State in the construction of 
roads, and the State Board of Agriculture now has in hand the matter 


of disseminating information as to road construction and maintenance. 


NEW JERSEY.* 


New Jersey was the first State to take any radical step toward the 
improvement of her public highways. Her State-aid law was passed in 
1891. It provides that on petition of the owners of two thirds of the 
lands bordering any public road, not less than a mile in length, asking 
that the road be improved, and agreeing to pay 10 per cent of the cost, 
the county officials shall improve the road, one third of the expenses to 
be borne by the State, if the road is brought to the standard fixed by 
the State Commissioner of Public Roads, and the balance (66% per cent) 
by the county. The State’s expenditures for such improvements in any 
one year are limited to $150,000, while the county is limited to one 
fourth of one per cent of its assessed valuation. At this rate, the law 
makes possible the expenditure of $450,000 a year, and at $3,000 per 
mile this builds 150 miles of road. Ten miles of road were built in 
1892, 25 miles in 1898, 60 miles in 1894, and since 1895 the application 
for new roads has been far in excess of the limit prescribed by law. 

Under this law, about 450 miles of improved road have already been 
built in New Jersey, the State’s portion of the expense being about 


*Yearbook, U. 8. Dept. Agriculture, 1899. 
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$715,800. The counties and towns have built out of their own treasuries 
450 more miles, which brings the total mileage of improved roads in the 
State up to 900. These roads cost at first about $6,000 per mile, but on 
account of the reduction in the price of materials and the increase of 
labor-saving machinery the cost has been reduced to about one half of 
this amount. The farmers, who at first strongly opposed the law, are 
now equally enthusiastic for it, and more roads are being petitioned for 
than can possibly be built in many years out of the limited State appro- 
priation. The system seems to be popular with all classes. 


NEW YORK. 


The Legislature of 1898 passed a bill providing for the improvement 
of roads by State aid. The County Supervisors may, of their own 
motion or on petition of the property-holders, request the State Engi- 
neer to improve certain county roads. Surveys are made, and maps 
and specifications prepared, and, on approval by the State Engineer, the 
County Engineer (if there be one) assumes charge of the work. If there 
be no County Engineer, a competent engineer is appointed by the State 
Engineer to supervise the work. The State stands 50 per cent of the 
cost of such improvement, the county’s share is 35 per cent, and the 
_ town’s share the remainder. 

The law seems to give satisfaction; a number of miles of excellent 
road have been constructed, and work is in progress under its provisions. 

Under an Act of 1895, bonds may be issued to defray the expenses of 
purchasing road material in certain towns adjoining cities of 35,000 
inhabitants. 

NORTH CAROLINA. 

In general, the counties are divided into townships, and these are 
subdivided into road districts. In some counties, a Road Superin- 
tendent is elected by the people or by the County Commissioners, and 
he in turn appoints supervisors of the various townships. Where no 
superintendent is elected, the supervisors are elected by County Com- 
missioners. 

Many of the counties levy a property- and poll-tax, and some have, 
by virtue of State legislation, issued bonds for road improvement. 

According to legislation in 1899, modeled after the former “ Mecklen- 
burg law” of 1879, and applying to a number of counties, the County 
Superintendent of Roads, or Township Supervisors, are elected by the 
County Commissioners. 

In some counties, a regular road-tax is levied, and each able-bodied 
man must labor four days on the road or pay $2 poll-tax, but this 
system of forced labor is dying out. 

Laws are“in force, providing for the use of convict labor in improving 
highways, and North Carolina has made greater progress and built 
more miles of road under this system than any other State. 
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Under the law of 1895, the several town boards have general super- 
vision over the roads, highways, and bridges throughout their several 
townships. 

The amount of road-tax, not to exceed 80 cents on $100 of assessed 
value of real and personal property, is fixed by vote at the regular 
annual town meeting, and, on petition, the question of maintenance of 
roads by contract may be submitted to the voters of the township. 

In addition to this, counties of more than 3,000 inhabitants may levy 
a county road-fund, to be expended under the direction of the County 
Commissioners. 

OHIO. 

The roads are classified as: (1) State roads, connecting the counties; 
(2) County roads; and (8) Township roads. The County Commis- 
sioners have charge of the State and County roads, and fix the amount 
of tax for the same, while the Township Trustees exercise similar 
authority over the township roads. 

Laws are in effect, providing for the proper marking of the State and 
County roads by monuments, for proper engineering supervision, ete. 


OREGON. 


The County Court has general supervision over all roads, and may 
open, alter, or vacate them on petition, after the report of three viewers, 
who are appointed by the court. 

The road-tax is levied in labor, consisting of a property-tax of one 
day’s labor for each $1,000 of assessed valuation, and poll-tax of two 
days’ work annually. These may be commuted in money by order of 
the County Court. ; 

The general tax-fund may be drawn on in some instances of unusual 
expense, such as bridge construction, etc. 

A fund for the improvement of roads and bridges has been created 
out of a portion of the receipts from the sale of the public lands of the 
State and from the tax collected by the National Government in 1861, 
which has since been repaid to the State. This will be divided pro- 
portionately among the counties. } 

The employment of convicts on county roads, under the Supervisors, 
is authorized, and the placing of guide-posts and milestones is provided 
for by law. 

In 1900, a wide-tire law became effective, providing for a rebate of $1 
per wheel on all wagons having tires over three inches wide, and of $2 
per wagon having tires over four inches wide. 

The roads in the State are generally good. In one county alone 
(Allegheny) 25 miles of road were opened, improved, and dedicated to 
the public in 1898, and in 1899 this was increased to 50 miles. These © 
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roads have been macadamized and drained at an average cost of about 
$6,000 per mile. The width of the main roads is about 33 feet, and they 
traverse populous rural districts. About 85 miles of road in this county 
are either contracted for or are now undergoing improvement. 


RHODE ISLAND. 


The roads are under the supervision of the town Highway Commis- 
sioners, who appoint supervisors. At the annual town meeting, a cer- 
tain sum for the construction and maintenance of roads is appropriated 
from the general tax-fund. 

At the suggestion of the State Commissioner of Highways, the Legis- 
lature recently passed a law, enabling him to build a half-mile sample 
of. good macadamized highway in each town applying for the same, three 
fourths of the cost being met by the State and one fourth by the town. 
Although this law has been repealed, these permanent object-lessons 
have been of great benefit to the towns, and are conducive to more 
liberal appropriations for roads, as well as to more thorough construc- 
tion. Out of 2,240 miles of highway in Rhode Island, about 500 miles 
have been ierrauen by the use of gravel and stone. 

A wide-tire law has been passed, to-go into effect in the year 1902. 


SOUTH CAROLINA. 


The Township Supervisors appoint road overseers, who supervise the 
work on the roads. 

The people of Columbia, S. C., have recently expended $6,000 in the 
purchase of a fine plant of machinery for road-building, consisting of 
steam-rollers, rock-crusher, road-grading machines, etc. The rock- 
crusher is capable of turning out 60 tons of rock daily. Good results 
will be accomplished, as this is a step in the right direction, and the 
people of other sections will soon realize the necessity of good roads, 
constructed in an economical manner by the use of improved machinery. 

Convict labor has been employed to some extent. 


SOUTH DAKOTA. 


In the level portions of the State the roads are generally good, but in 
the mountainous parts they are, as a rule, exceedingly bad, and but 
little effort seems to have been made toward their improvement. 

The counties are generally divided into townships, the trustees of 
which have charge of the roads, Road Supervisors being elected under 
them. Where the township system does not exist, the County Com- 
missioners have charge. The County Commissioners fix the road-tax, 
consisting of a property- and poll-tax, both commutable by labor, to be 
expended or worked out in the district where the tax is levied. 
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A long step was taken in Tennessee by the adoption of a new road 
law, which went into effect January 1, 1900. This law abolished the 
office of Road District Overseer, and under it but one Road Commis: 
sioner for each county is elected biennially by the County Court, he to 
have complete charge and oversight of all road and bridge work in his 
county, the opening, closing, and altering of roads being accomplished 
on petition to the Commissioner, the Court fixing damages, etc. All 
work on the roads must be done by contract, proposals for the same 
being submitted at the beginning of each calendar year, and the con-. 
tractors have the right to call on delinquent taxpayers for labor. A 
high standard of specifications has been established for the main 
highways. 

Bradley County, Tenn., has now about 100 miles of gravel and stone 
roads, having issued Keine for their construction, and there is a sige al 
revival of road-building throughout the entire State. 

Convict labor has been employed successfully. 

A property-tax is levied by the County Court, and every able-bodied 
man is compelled to render a certain amount of work. 

There is a large mileage of toll-roads throughout the State. 


TEXAS. 


The roads, as a rule, are in poor condition. 

Supervisors, appointed by the County Court, have general charge of 
the roads. 

A poll-tax is levied, requiring five days’ work on the roads. 

Convict labor has been employed to some extent. 


UTAH. 


The County Court exercises supervision over all road work, having 
power to open, alter, or close roads. The counties are divided into dis- 
tricts by the Court, which appoints a Supervisor biennially for each 
district. 

A poll-tax is collected, which may be rendered in,money or labor. 


VERMONT. 


Vermont has recently adopted the State system, and with much 
success, and an outlook for a bright future. The State Commissioner 
states that in the year 1899, 117 miles of road were built, being a mile- 
age in excess of the total for the years 1892 to 1898, inclusive. At this 
rate, the Commissioner states, a fine State highway system will. be 
established in a few years. The State pays one half of the cost of the 
improvement of main thoroughfares, while the other half is paid by 
the towns through which the road passes. 
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The duties of the State Commissioner are largely advisory, he con- 
ferring with the Road Commissioners of the town. The latter are 
elected annually for each town. 

A road-tax is levied annually by the Selectmen of the town, and the 
money expended therein; the general tax-fund being drawn upon for 
special work, such as bridge construction and repairs, etc. 


VIRGINIA. 


The-general conditions in Kentucky are applicable also to the State 
of Virginia, where the State-aid sentiment is also becoming very strong, 
and movement is now on foot for a more general system of road admin- 
istration. 

The county and townships systems are in vogue. A property road- 
tax and, in some counties, a poll-tax are levied by the township or 
county officers. 

WASHINGTON. 

The County Commissioners have primary jurisdiction, having power 
to appoint viewers for the purpose of opening new roads. 

The counties are divided into districts, a Supervisor being elected 
annually for each, and the amount of road-tax fixed by vote, commutable 
by labor. A road-tax, payable in money, is also levied. 


WEST VIRGINIA. 


The County Court has general supervision over the roads. It appoints 
viewers to report upon the advisability of opening new roads, to assess 
damages, etc. It determines the amount of road-tax, part of which may 
be worked out, and appoints a surveyor for each district, who has direct 
charge over roads and bridges, with authority to employ labor. 

Expensive work, such as building of bridges, etc., is done by con- 
tract, and is paid for out of the general tax-fund, by special levy, or by 
the issue of bonds. 

-There is a movement on foot looking toward the establishment of a 


better system of laws. 
WISCONSIN. 


Interest in road improvement in this State has recently been aroused 
by the Geological and Natural History Survey of the State, which has 
assumed the task of studying the road problem. 

The Town Supervisors have complete control of the reeds levying a 
property- and poll-tax. 

The wide-tire movement is encouraged by the exemption from taxa- 
tion of wagons with tires three inches wide, or over. 


WYOMING. 


The County Commissioners have control of road affairs, and have 
power to open, alter, or close roads on report of viewers (or appraisers, 
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if necessary) appointed by them, appeal being had to the Circuit Court; 
they also fix the annual road-tax levy. 

A County Supervisor, elected biennially, has charge of the care of 
the roads, or, in case the county is divided into road districts, a Super- 
visor is elected for each. 


ROAD ADMINISTRATION IN FOREIGN COUNTRIES. 


In 1891, the Bureau of Statistics, Department of State of the United 
States, compiled and published reports from the Consuls of the United 
States on streets ‘and highways in their several districts, the same being 
reissued, with supplementary reports, from the Bureau of Foreign Com- 
merce, Department of State, in 1897, under the title of “Streets and 
Highways in Foreign Countries.” 

A short summary of the more important of these reports from the 
Kuropean consulates may not be amiss: 


AUSTRIA. 


The roads are classified as: (1) Imperial or State roads, which are 
subject to the administration and legislation of the State; and (2) 
Public roads, which are subject to provincial legislation. 

In 1878, the total length of State roads was 15,008 kilometres, or about 
9,300 miles. Only a small proportion of these roads is built with a 
heavy stone foundation, most of them being constructed of ballast or 
broken stone. 

For the immediate carrying out of the work necessary for keeping in 
repair the State roads, road-keepers are employed by the Government; 
and road-masters and inspectors are employed in the larger districts, for 
conducting and superintending the work on the roads. 

The width of tires is regulated by law. 

In Austria, the average receipts of toll, collected upon ‘he State roid A! 
in the years 1860-1873, was 2,618,549 florins be annum, or over 
$900,000. 

The Public roads are subdivided into: (1) Prone roads, which 
have been so declared from their importance as such by resofation of the 
Diet; (2) District roads, which have been appointed as such by the 
_ respective district authorities ; and (3) Community roads, embracing all 
other roads. Rules are prescribed for the uniform measurement of roads, 
as to width, depth of foundation, ditching, gradient, planting of trees, etc. 

The building and maintenance of Provincial roads are incumbent 
upon the Provincial Committee, and the District roads are under the 
care of the District Road Board, which is supervised in its work by the 
Provincial Committee. Costs for the building and maintenance of Pro- 
vincial roads are paid from the Provincial fund, while the District 
roads are maintained by the respective districts. 
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BELGIUM. 


The thoroughfares in the kingdom of Belgium are: (1) Government 
roads, running from one part of the kingdom to another, controlled and 
managed by the State authorities; (2) Provincial roads, or chaussées, 
running between two points in a province, constructed and controlled 
by the provincial authorities; and (8) Communal roads, controlled by 
the communal authorities. They are paved in the center, a dirt road 
on each side, and are bordered with trees. 

Hach of the nine provinces has a Bureau of Roads and Bridges, 
whose chief gives his undivided attention to these matters. 

The roads are most carefully engineered in the first place, heavy 
grades being carefully avoided. They are carefully paved and surfaced, 
and well rolled when repairs are made, most rigid specifications being 
adhered to in contract work. 

Such a perfection has road-building attained in Belgium that the 
highways enter into successful competition with the railroads, and one 
is struck with astonishment at the enormous loads drawn by horses and 
dogs in this country. 

FRANCE. 

The French roads have compelled the respect and admiration of 
foreigners for a century, and they stand to-day as substantial monu- 
ments to the Napoleonic foresight and shrewdness, the modern road- 
system of the country having been inaugurated by the First Napoleon, 
and carried forward to its satisfactory and splendid conclusion by 
Napoleon the Third. 

Of this country it is said that the far-reaching and splendidly main- 
tained road-system has distinctly favored the success of the small 
landed proprietors, and in their prosperity, and the ensuing distribu- 
tion of wealth, lies the key to the secret of the wonderful financial 
vitality and solid prosperity of the French nation. The road and bridge 
service of France is a strong and effective organization. Responsible 
men are employed in it, thoroughly trained, and their work is subjected 
to close inspection by the Government engineers. 

The routes are divided into sections of from half a mile to three miles 
in length, each of which is confided to a man or a number of men, so 
that every foot of roadway is inspected daily, and kept in thorough 
repair. The highways of France are remarkable for their durability, 
evenness, and cleanliness. They are swept and watered every day, and 
kept in scrupulous order. Neither dirt, decay, nor rubbish is about, to 
suggest neglect or ill care. 

The ways of communication are divided, generally, into three classes: 
(1) National or State roads, constructed and maintained by the State; 
(2) Department roads, in charge of the departments; and (3) Town- 
ship roads, which, though constructed by the communes, receive in most 


30 REPORT OF DEPARTMENT OF HIGHWAYS.. 


cases support either from the State or from the departments for their 
maintenance. Each taxpayer is obliged to work three days a year for 
the maintenance of the country roads, or pay an amount of money 
equivalent to the compensation of a laborer for three days. 

The National roads, radiating from Paris, are placed under the juris- 
diction of the Department of Bridges and Roads (Ponts et Chaussées), 
which is attached to the Bureau of the Minister of Public Works, who 
is a member of the Government cabinet, and the roads are maintained 
out of the General State Fund. All road work is carried on under the 
supervision of skilled engineers, who, previous to the commencement of 
work, make a careful examination and survey of the route, and draw 
up rigid specifications for the contractors. Provisions are made by law 
for the condemnation of lands for road purposes. 

The bridge system is very thorough, most of the bridges being built 
of stone, though, in recent years, the use of iron and steel structures 
has been introduced. 

The average cost of building a road is about $6,600 per kilometre 
(1,093 yards), or somewhat over $10,000 per mile, being $4,000 per 
kilometre in the valleys, and $9,000 in the mountainous regions. 


GERMANY. 


The excellent roads of Germany are mainly a heritage from the cen- 
tury which immediately preceded the introduction of railroads, and the 
construction and maintenance of highways was then an important 
function of the National Government administered by a vast bureau or 
department, similar to the Department of Bridges and Roads now 
maintained in France. 

On the organization of the Empire in 1870, the State assumed control 
of the principal railways, and turned the public roads over to the care 
of the provinces; consequently, each of the provinces has its separate 
system of road administration for road construction and maintenance. 

In respect to construction, the German process is identical with that 
of France, skilled engineers having supervision over all work of this 
nature. The general construction is of Telford, the foundation consist- 
ing of stones about 8 inches in height, with a top dressing of basalt, 
limestone, or other road metal. 

Conditions prevailing in Saxony are generally applicable to the other 
subdivisions of the German Empire, and are about as follows: 

The general classification obtaining at present is: (1) State roads; 
(2) Country roads, connecting two or more towns; and (8) Private ways. 

The tolls, which were formerly collected on the State roads and bridges, 
have been abolished since 1884. Their general supervision and manage- 
ment of construction are intrusted to a State Road Commissioner, the 
technical direction of the works being in charge of a road director. 


dl 


REPORT OF DEPARTMENT OF HIGHWAYS. 


ES a 
NMOILDIYLSNOD TTS ON & 


. RV" BSIOC -AD-BUIA@S 
LID AO YANNYW HINTHS IBINIMOHS ‘potnssA iweud 
Jo MoY2I2g ~~ 


= 





—sesje|,/ Wo squrtuainseat,/ 


IFoiro'eok 008 ~~“K~ o0-E7 ~ 






i 
1 
i‘ 
1 
iS 
| 





ESR 
S 3-2 
2 pO 
Ce ofl = 
i “fo1S 


32 REPORT OF DEPARTMENT OF HIGHWAYS. 


Local supervision in the districts is exercised by the ‘‘ Amtshaupt- 
mannschaft,” which is the chief executive and ministerial office of the 
district. The direct technical control, making of plans, engineering 
supervision, etc., are in the hands of the Inspectors of Roads and 
Navigable Ways, who must be skilled engineers, and who may make 
contracts for repairs not exceeding $180. For the execution of larger 
works the inspector must receive the consent of the Amtshauptmann- 
schaft. A number of State roadmasters are employed, who are charged 
with the immediate direction of the work of keeping both the State and 
country roads of their district in repair. 

The “connecting,” or country, roads are maintained by the parishes 
through which they pass. The district board is charged with their 
supervision. Every parish is left free to determine the manner of 
raising means for defraying that part of the expense of road construc- 
tion and repair which is not provided for by the State or district. 
Some parishes have been authorized to levy tolls for this purpose. 

The private ways, built by land-owners on their own land, are not 
subject to ministerial regulations. 

In the Kingdom of Saxony the cultivation of trees along the roads 
has received great attention, and it is stated that in the year 1890 a 
sum equivalent to over $30,000 was realized from the sale of fruit grown 
along the State roads in this kingdom. 

Square-cut stones, painted white, show ieee in kilometres, the 
figures being cut deeply in the stone. 


ITALY. 


In Italy the Minister of Public Works has general supervision over 
the roads, which are classified as: 

(1) National roads, which connect the chief cities, and are built and 
maintained by the Government. 

(2) Provincial roads, connecting the capitals of different provinces 
with the seats of the several districts into which the provinces are 
divided. The cost of building and keeping up this class of roads 
devolves upon the provinces, which may levy tolls by royal decree, and 
they may also levy a per capita road-tax. 

The keeping up of such portions of the National and Provincial roads 
as pass through a city or village falls upon the commune, the govern- 
ment or province paying over annually to said commune a sum equal 
to the cost of keeping in repair a stretch of road of equal length near 
the city or village. 

(3) Communal roads, connecting the county seats with the other 
towns in their districts, those which run through villages, etc., the cost 
of which devolves upon the respective communes; these expenses are 
paid out of the communal revenues, or by a special tax levied by the 
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communes, which have the right to establish tolls, the latter being 
abolished, however, as soon as they have realized the cost of the roads. 
These three classes of roads are invariably macadamized. 
(4) Vicerial or Parish roads, the care of which falls to the parishes. 


SPAIN. 


The most ancient Roman road, outside of Italy, was in Spain, and 
led from Cartagena (Carthage) to the Pyrenees, where it connected with 
others crossing the Alps to Rome. An ancient document, said to be the 
itinerary of Antonius Augustus Caracalla, shows the total number of 
imperial or military highways in the province of Hispania (Spain and 
Portugal) to have been thirty-four; the total mileage of these roads was 
6,926. 

Roads are divided into three classes: Those of the first class 
(National) being 8 metres; those of the second (Provincial), 7 metres, 
and those of the third (Rural), 6 metres, in width. 

In 1842, a law was adopted which brought into existence a national 
corps of road-builders, who are employed by the State in building and 
repairing roads. | ' 

Each year the amount to be spent on public roads is fixed, and a 
specified sum designated for each class, the building of roads being let 
by contract, or performed under the direction of the engineer corps of 
the Council of Roads, Canals, and Ports, 

The Board of Public Works of each province forms and presents to 
the provincial assembly plans for the improvement and construction of 
the principal highways. These plans and accompanying memorials 
are presented to the Ministro de Fomento, who, after consulting the 
Council of Roads, Canals, and Ports, decides what shall be granted. 

The government of the third class, or Rural roads, is mainly under 

_ the civil governor of the province, though final appeal may be carried to 

the Ministro de Fomento. 

It can hardly be said that the present road system of Spain is worthy 
of emulation, as the power of the Ministro de Fomento to intervene in 
the construction of even the most unimportant local roads has the tend- 

-ency to destroy the spirit of local enterprise, which, if left to itself, © 

_ would probably carry out the projects which it initiates. The manner 
of conducting labor on the roads is extremely primitive, no machinery 

_ being used, the material from cuts and for filling purposes being leisurely 

carried by hand in baskets from one place to another, instead of being 

_ hauled by wagon. 





SWITZERLAND. 


The mountainous nature of the country, and the severe tests to which 
the roads are put by the sudden swelling of the watercourses, have ren- 
dered road-building of primary importance in this country, and the great 
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necessity for international communication from France and Germar 
the one hand to Italy on the other, tended to further good road | 
struction at an early period. 

There exists to-day as well-known traveled routes a number of tl 
Roman * roads, which have been laid out with as much engineering 
as could be obtained at the present day. Nor were the Roman vailey 
roads through Switzerland less judiciously laid out, or less thoroughly 
constructed, for they coincide in the main with the leading railway and 
post routes of the present time. 

In the breaking up of society which followed the invasion of the bar- 
barians and the fall of the Roman Empire, the Roman roads, although 
in continual use, fell out of repair and finally into ruin. The first great 


construction of the new era was the Simplon Pass, begun in 1800 by © 


the Emperor Napoleon, and finished in 1804. This was followed by the 


Bernardino (1818-1821), the Spliigen (1818-1823), the Julier (1820- | 


1826), the Maloja (1827-1828), the St. Gothard (1820-1830), the Furka, 
Oberalp, Albula, Fliiela, Bernina, Offenberg, Lukmanier (finished in 
1876), and the Briinig. These great mountain roads, with the highways 


following the watercourses, or traversing the lowlands, form the skeleton — 


of the system to which all the lesser local roads are attached. ) 

Mr. 8. Bavier, Minister from Switzerland to Italy, published a most 
interesting work (‘‘ Die Strassen der Schweiz ’’) in 1878, on the roads in 
Switzerland. He estimates the mileage of turnpikes at that time to. 
have been 8,388, or 3 miles of road to every thousand of population. 
With justice, Mr. Bavier observes that Switzerland’s network of high- 
ways, extending even to her remotest valleys, constitutes the pride and 
glory of the land. 


The classification of roads in the canton of Zurich, as given below, i is | 


generally applicable throughout the country. 


The public roads are divided into three classes: To the first class (turn- | 


pikes) belong those roads which serve as the means of communication 
between the larger sections of the canton, embracing several townships, 
or connecting with similar roads in adjoining cantons. 

To the second class (connecting roads) belong those roads which serve 


to connect the chief sections of a single township with each other, or 


with first-class roads, or with railway and steamboat stations. 





To the third class (dite roads) belong all those roads not embraced in 


the first and second classes, as well as all public footpaths. 


The following authorities are competent to take action with regard to | 
classification, construction, and repair of roads, viz: For first-class roads, © 
the Cantonal Council; for second-class roads, the District Council, sub- | 


ject to the Cantonal Council’s approval; for third-class roads, the | 


Township. 


* Among these Roman roads may be mentioned: the St. Bernard, Simplon, Lukma- ; 


nier, Bernardino, Spliigen, Septimer, and Julier roads. 


i 
| 
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Aws are rigidly enforced concerning the construction and mainte- 
ve of roads, tree-planting, erection of guide-boards, use of wide 


ras, etc. . 
Of UNITED KINGDOM. 


3 _ éry little art or science in road-making existed in any of the 
‘couutries of the United Kingdom until about the beginning of the nine- 
teenth century, when John Loudon Macadam and Thomas Telford, 
both of them Scotch engineers, inaugurated their new systems of road- 
building, and these are now strictly adhered to as the principal methods 
of road construction and maintenance. 

Over $50,000,000 is annually expended on road construction and 
maintenance. 

ENGLAND AND WALES. 


The roads in England were, until somewhat over twenty years ago, 
under the control and management of turnpike trusts, usually appointed 
by Acts of Parliament applying to the various districts; these trusts 
collected tolls and maintained the roads in excellent condition. By Act 
of 1878 and subsequent Acts of Parliament it is provided: 

The duty of maintenance, etc., of highways is cast upon the ratepayers 
of the parish, and managed by their highway surveyor. 

Parishes are united into districts, under the supervision of the high- 
way boards. 

In order to raise the necessary funds for the maintenance of the high- 
ways, the ratable property value in each parish is ascertained, according 
to the valuation list in such parish, or, if no valuation list be in force, 
by the justices of the peace, subject to appeal. 


SCOTLAND. 


The country road system of Scotland may be deemed as a growth to 
meet the wants of the public, and its present state of excellence 
approaches perfection, the Scotch highways being better, as a whole, 
than those of the other countries of the United Kingdom. 

A considerable force of men is continually employed on the roads, 
the counties being divided into divisions, those being subdivided into 
districts, and the districts again subdivided into sections, for the pur- 
pose of the proper distribution of labor and superintendence, the county 
surveyor of each county having primary charge of the roads in his 
county. | : 

A tax-rate of from 6d. to 8d. on the pound (12 to 16 cents on $4.86) is 
found sufficient for the construction and maintenance of roads. 

Toll-roads were abolished by Act of Parliament of 1878 (already 
referred to ynder “England and Wales”). 

. Primary importance is given to construction, the roads being built in 


36 REPORT OF DEPARTMENT OF HIGHWAYS. 


the most thorough manner, and, by the system of the proper overseeing 
of roads, the smallest repairs are not neglected until they assume 
serious proportions, heaps of road-metal being distributed at easy dis- 
tances along the roads. 

Milestones, which are set in such a manner as to indicate directions 
by their face surfaces, show the distances to the nearest larger towns, 
and the newer roads are now constructed for the accommodation of the 
pedestrian, as well as the driver, by being provided with suitable foot- 
paths, built of cinders, slag, or other easily drained material, and as 
much attention is paid to their maintenance as to other portions of the 
roads. 

The great Highland roads, though traversing wild mountain ranges 
and stretches of moorland, are excellently constructed, and easy gradi- 
ents have everywhere been secured. 


IRELAND. 


In Ireland, the construction and maintenance of public highways are 
regulated by the Grand Jury, the counties being divided into baronies, 
in each of which a Grand Jury Presentment Sessions Court is held 
biennially, which approves or rejects applications for the construction 
of roads and bridges, or for the maintenance of existing roads, the 
County Surveyor meanwhile having prepared plans, specifications, 
estimates, etc., covering the proposed work, this officer having super- 
vision over all actual work on the highways and bridges. The work, 
if approved, is let by contract. 

Each barony supports its own roads and bridges, except mail-post 
roads, which are charged one half to the barony and one half to the 
county at large. 


SUMMARY. 


At a glance at the conditions narrated in the preceding pages as 
prevailing in our own country and in Europe, the conclusion is self- 
evident—that only those States and Countries which exercise a high 
central controlling power over their road and bridge systems have made 
any advance in the direction of road improvement, and that the classifica- 
tion of roads, each class directly governed by a power proportionate to 
its importance, forms an important feature of highway legislation and 
management. 

The necessity for the employment of proper engineering skill and 
superintendence for purposes of construction and maintenance is also 
self-evident; and, in this respect, the impracticable, useless, and hap- 
hazard system (or lack of system) of tearing up and patching, in vogue 
in many of our States, cannot be too strongly condemned as a useless 
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and extravagant expenditure of money, whereby no lasting results are 
obtained. 

To the credit of California, be it said, that these two essentials—a 
controlling power and road classification—have received legislative 
attention—first, by the creation of the Department of Highways, and, 
second, by the designation of certain roads as State Highways; and, 
with the proper extension of these functions, a permanent system of 
excellent highways is assured to California. 

The excellent highways of Austria, -Belgium, France, Germany, 
Switzerland, and the United Kingdom are attributable to the existence 
of a proper controlling State or Governmental authority. 

State commissions are in existence in the following States: California, 
New Jersey, Massachusetts, Connecticut, Rhode Island, New York, and 
Vermont; and the following States may be mentioned as closely 
following in this direction: Georgia, Kentucky, Indiana, Maryland, 
Minnesota, New Hampshire, Ohio, Pennsylvania, West Virginia, and 
Wisconsin. 


ADVANTAGES OF GOOD ROADS. 


When poor roads prevail in any section, everything else is very apt 
to be poor—the farmer, the horse, the merchant, the schools. Every 
day that the public roads are allowed to remain in a poor condition 
and the streams to remain improperly bridged, the community deals a 
direct and severe blow to its own interests, and the country will remain ~ 
undeveloped, its hidden treasures locked up. These roads, if improved 
and properly engineered, with permanent bridges constructed, would 
give some signs of permanence of settlement and of contentment with 
the section; they would induce new settlers to remain; the burden of 
tax would soon rest upon so many that the roads would be almost self- 
sustaining; the saving in horses and running-gear would be enormous, 
and the increased loads that could be sent to market, with a decreased 
power for draught, would form a substantial increase to the farmer’s 
income. In short, there are few blessings that any community can 
know equal to that of having first-class roads. 

The matter of increased haul is treated of under the heading “Traffic 
on Country Roads.” (See pp. 67-68.) And in this connection, it 
can truly be said that the United States is handicapped in all the 
markets of the world, by an enormous waste of labor in the primary 
transportation of our products and manufactures, while our home 
markets are restricted by difficulties in rural distribution which not 
infrequently clog all the channels of transportation, trade, and finance. 
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It is indeed “passing strange” that we, as a nation, excelling all others 
in the matter of public improvement, should have the poorest road- 
system of any stable government. 

John Gilmer Speed, in an article on the question of “The Common 
Road as a Social Factor,” says: 


If the common roads had been properly laid out, constructed, and attended to, and 
their development had kept pace with the development of other highways, I suspect 
that we would now have other problems to solve than those that confront us. 

* % * %* * % * * * %* * * 


We should not have a dissatisfied agricultural population, worried by debt and har- 
assed by care, so that any demagogue with a promising nostrum is listened to with 
enthusiasm and respect; we should not have the countryside suffer because of a lack of 
labor, and the poor in the crowded cities suffer from a lack of work. 


When the Department of Agriculture, through the Office of Road 
Inquiry, took up the matter of investigating road conditions in foreign 
countries, one of the questions asked of our various Consuls was as to 
what effect improved roads had in increasing land values, etc., and some 
of the answers given are quoted: 

“Tt is difficult,’ writes one of our English Consuls, “to arrive at any 
fact in dollars and cents, relative to the effect of improved public roads 
upon the value of land or other economic condition, but the effect of 
such roads now, and for so long in existence, is seen on every hand, and 
the influence felt in the English mode of life. Englishmen, be they of 
the gentry or of those in the humbler walks of life, seek their pleasure 
in and gladly betake themselves to their country homes. The: one 
medium of this pleasure so natural to all men is the solid roadbed over 
which one can va or ride, or drive with equal comfort or pleasure any 
day in the year.” 

From Germany comes the response: “It Artest on the state of roads 
to improve the soil, to put to profit the forests, mines, and industrial 
plants.’ How applicable are these few words to California! The 
farmer, with his acres of grain and his orchards of the finest fruit pro- 
duced in the world, stands as the backbone to our prosperity; the stock- 
raiser, with his herds of cattle, summered in the lofty Sierras, and 
driven to the valley for protection during the winter; the mining man, 
whether exploring for the untold wealth of precious metals that prob- 
ably yet remains to this day undisturbed in California, or whether 
taking from its underground channels oil, petroleum, and other natural 
products in which the Golden State so abounds; the lumberman, felling 
the timber in our high mountains, all demand good roads. 

Of France it is said: “The road-system of France has been of far 
greater value to the country, as a means of raising the value of lands 
and of putting the small peasant proprietors in easy communication 
with their markets, than have the railways. It is the opinion of well- 
informed Frenchmen who have made a practical study of economic 
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problems, that the superb roads of France have been one of the most 
steady and potent contributions to the material development and 
marvelous financial elasticity of the country.” 

On the “social side” of the road question, Mr. W. H. Moore of 
St. Louis, Mo., writes: 


The common roads of a country are not only necessary to its development, but their 
condition is a measure of its civilization. The highest type of mental and moral cul- 
ture and development cannot be attained without the means of easy and rapid com- 
munication between all parts and sections of the country. The railway and telegraph 
lines are the great modern civilizers of the world; but they are limited in their sphere 
of usefulness, because they do not reach the farm, the home, the country school-house 
and church. The common road is the connecting link between these, and without it 
the progress of a widespread civilization must of necessity be greatly retarded. They 
are the foundation stones upon which the superstructure of society is erected, and upon 
which its symmetry, beauty, and stability must rest. 

It has been stated by eminent writers that railway and telegraph lines, with the 
wonderful commercial enterprises they make possible, are in the end detrimental to a 
country that has no proportionately adequate system of common highways, because of 
their tendency to congest the population by drawing the intelligent and ambitious por- 
tion of the country youths to the cities and centers of commercial enterprise, until the 
avenues of that class of labor are overcrowded, the wages of labor decreased by undue 
and unnatural competition, and the surplus set adrift without the means of a liveli- 
hood, to become beggars or criminals, instead of delving in the soil from which the 
' primary wealth of the world is secured, and in which avocation there has never yet 
been a surplus of labor. 

Then, too, it is the youthful, intelligent, rugged, and ambitious who are thus being 
coaxed from the farm, whose society is needed to stimulate the sluggish, who are always 
content to see the world’s great cavalcade go by while they remain in slothful isolation. 
If these conditions continue, there is danger of a barrier being built up that will destroy 
that sympathy, intelligence, and codperation that is so necessary in our mutually 
dependent condition. 

Neighborhoods, counties, and states, separated from each other by barriers of practi- 
cally impassable roads, in their loneliness degenerate into a condition of moral stagna- 
tion, from which it is difficult to arouse them toa common and mutual interest and 
understanding. 


We have already dwelt upon the financial gain to the farmer living in 
a community where good roads are prevalent, in the way of easy access 
to markets and shipping points. Viewing the question of road improve- 
ment from whatever side one will, its financial advantages can be so 
strongly set down in facts and figures that they are bound to appeal to 
any one. When we consider that practically every pound of freight 
carried by our railroad and steamship lines has previously had to under- 
go transportation over our country roads in one form or another, is it 
any wonder that the greatest railroad financiers and managers are 
strongly in favor of the good-roads movement, and are willing to lend a 
helping hand to those communities who are alive to their own interests, 
and who wish to rise up and throw off the yoke of the demon mud? 
The Office of Road Inquiry has in recent years gone fully into this ques- 
tion, by correspondence with many of the railroad companies of the 
United States, and some of the letters received by the Department from 
railroad officials are well worthy of passing note. 


: 
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A North Carolina official writes, stating the willingness of his railroad 
to encourage road-building as much as possible, by reducing their lowest 
freight rate 50 per cent for the transportation of road material, and adds: 
“The people of our section of country are far from being a prosperous 
class, and I am afraid it will be long before they will appreciate the im- 
portance to them, and the actual saving to them from a pecuniary point 
of view, to be had from properly constructed roads.” 

One of the Florida railroads presents a schedule for the transporta- 
tion of hardpan (which had been found a very useful top-dressing for 
the sandy roads of that section), varying from one to four cents per ton 
per mile, according to haul, the rate increasing with decreased length of 
haul; for example, per carload of 24,000 pounds, distance of 10 miles 
and under, the rate is $5; between 50 and 60 miles, $11 per carload; 
between 100 and 110 miles, $15 per carload; between 150 and 160 miles, 
$18 per carload of 24,000 pounds. And these rates may be given as the 
general average of figures quoted by other roads, though some have gone 
so far as to grant free transportation of road-building material in certain 
cases. The President of the road in question states that “rates quoted 
have been slightly shaded on account of the interest which the railway | 
has in the progress and prosperity of settlements in a comparatively 
undeveloped state.” 

From other railroads in Florida and Tennessee numerous letters of 
encouragement were received, with offers of liberal reductions in rates 
for the transportation of road material. ; 

The Superintendent of an Alabama railroad writes: “ We shall be 
pleased to offer special inducements in the way of freight rates, etc., 
looking to the.betterment of public roads, if called upon to do so.” 

The General Freight Agent of one of the Vermont lines writes, offer- 
ing half rates for the transportation of road material, and says: “ This 
company is in hearty sympathy with the movement, and, when the 
time comes, will endeavor to do its share in the good work.” 

One of the officials of a Kentucky railroad presents a most elaborately 
prepared table, showing the location of road material along his line, 
together with the approximate cost of loading the same on board the 
cars, and further offers the hearty cooperation of the railroad; and an 
interesting letter along the same lines comes from a Florida railroad 
official. 

The opinion of the Chief Engineer of a prominent railroad in Indiana 
is worthy of note. He states: “One of the chief obstacles in the way of 
advancement toward perfecting good roads is the lack of knowledge on 
the part of persons directing their improvement.” .He suggests that the 
fundamental principles of road construction be taught in the public 
schools. “Teach the boys,” he says, “that railroads and steamship 
lines are the main arteries, and highways the lateral arteries, of com- 
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merce, and that it is of great importance that the latter be kept up in 
good condition. Instruct them at the same time how to make and 
maintain them, and I de not know of anything that will promote faster 
the improvement of our highways.” 

The General Manager of one of the leading railroad Lint: with head- 
quarters in St. Louis, Mo., writes that in some instances very low 
rates have been made for the transportation of road material, and, as a 
general proposition, his line is willing to haul this character of material 
on the basis of the cost of service for short distances, and for longer 
distances on the basis of one half cent per ton per mile. 

The Chief Engineer of one of the principal railroads in Illinois recom- 
mends radical changes in the organizations looking after public high- 
ways, and strict engineering supervision over the construction of roads. 
He favors the imposition of a direct money tax, and condemns the labor 
system, recommending the improvement of the highways connecting 
the principal towns as the initial system, after which the construction 
of lateral and branch roads should be taken up. The President of the 
~ same railroad writes: “‘We have at times made reduced rates in special 
cases, to encourage the building of roads in -which our company was 
vitally and directly interested. * * * We have also in several cases 
paid our local taxes for perhaps a year, or two years, in advance, by 
furnishing materials from the company’s gravel pits and transporting 
the same.” He recommends legislation whereby the railroad companies 
may be allowed to furnish such material and transportation in lieu of 
taxes, in advance of the time when the taxes become payable, and adds 
that the road question should be taken up by the Federal Government 
and by each individual State on as broad grounds as its interests may 
dictate. “‘The reason for the present bad condition of highways in 
many parts of this country seems to me to lie in the lack of codperation 
over sufficient areas, each little township working in its own interests, 
regardless of those of its neighbor, and each land-owner working out his 
tax on the road at the season of the year it suits him best, and in a way 
which his ignorance of the importance of the subject leads him to think 
cheapest. While I do not profess to have any knowledge of what the 
best system is, I am clear that nothing could be worse than the present 
lack of system. You are perfectly right in referring to the interest 
uniformly shown by railway managers in the improvement of high- 
ways.” 

From Michigan come responses, agitating legislation putting the con- 
trol of roads under a State commission. 

In California, the Southern Pacific Company has accorded most 
liberal reductions for the hauling of the output of the rock-crushing 
plant at Folsom. 

And not alone does the farming, or country, community reap the 
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benefits of good roads. Money paid out among the farmers is applied 
to the fountain-head of all business, and from there it will ultimately 
flow downward, filling all the channels of trade, production, and finance. 
The commission men in our cities, handling the immense output of 
fruit from our orchards; the grain-brokers, buying and shipping our 
wheat; the transportation companies, shipping the products of the farm 
by rail and water; the wagon-makers and implement-dealers, supply- 
ing the farmer; the commercial world, trading with the farmer; the 
public at large, enjoying the benefits of good city markets, accessible 
from the country, where fresh farm produce can be purchased at.reason- 
able rates; the wheelman; the tourist; the owner of driving and riding 
stock, or horseless carriages—all will receive their full share of the 
benefits. ; , . 

Another direct benefit to the land-owner is the increase in the value 
of property resulting from highway improvement. Granting that 
increased land value means increased taxation, would the farmer who 
has once enjoyed the benefits of good roads be willing to retrograde, to 
give up the pleasures he derives from good highways, to decrease his 
earnings by the necessity of a larger outlay for horses and rolling- 
stock, and to adopt the “‘ penny-wise and pound-foolish” system, just to 
save a few dollars in extra taxation? If there be such a one, let him 
sell his farm at its advanced value, and betake himself to some native 
wild whose tranquillity has never been troubled by the spirit of progress. 

A most interesting phase of the road question, with respect to its 
advantages, socially and morally, has been applied to it by the Govern- 
ment, in the question of free rural mail delivery. The Postoffice 
Department, which has reached a wonderful degree of perfection in the 
United States, stands ready and willing at all times to give equal 
service to all classes and to every section of the country in the distri- 
bution of mails, provided the department can do so within the restraints 
of its appropriations and incomes. The educational influence of the 
daily paper, the ability of the farmer to keep in constant touch with 
the market fluctuations and prices, and other comforts and conven- 
iences, would naturally follow in the wake of free rural delivery. 

First Assistant Postmaster-General Perry Heath, who has been an 
earnest advocate of the establishment of a system of free rural delivery, 
after citing the advantages, in the way of increased value of farm lands 
reached by mail routes, and in the tendency to improve roads that would 
naturally follow, writes: 

To these material advantages may be added the educational advantages conferred 
by relieving the monotony of-farm life through easy access to wholesome literature and 
the keeping of all rural residents, the young people as well as their elders, fully informed 


as to the stirring events of the day. The moral value of these civilizing influences can 
not be too highly rated. 
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As a partial solution of the labor problem, also, the road question 
presents itself. The number of idle men, forced to beg and, almost, to 
steal to ‘“‘keep the wolf from the door,” would be materially decreased; 
the public wards of charity and the inmates of our county jails and 
state prisons would be lessened, were a broad and liberal system of road- 
building and improvement introduced. 

And, in conclusion, again quoting from Mr. W. H. Moore’s able re- 
marks on “The Social, Commercial, and Economic Phases of the Road 
Subject’: 

The road question is resolving itself into a plain problem of competition. The State 
or Nation that does not build modern ways of communication can not successfully com- 
pete in the markets of the world. * * * Hvery State of the Union should have a 
settled policy on the kind of roads it shall construct, and every county see to it that no 
citizen be allowed to represent it in the legislative halls of the State without a pledge to 
work faithfuJly for the enforcement of such policy. Then, and not until then, will the 


condition of our public roads cease to remain discreditable to our country and a menace 
to our further development and civilization. 





THE CONSTRUCTION AND MAINTENANCE OF ROADS. 


LOCATION. 


. The first and most important object to be considered is that of 
location, which is too often done in a haphazard manner, ultimately 
leading to expensive maintenance. 

Under this heading must be considered, primarily, the points to be 
connected and the topographical features of the country to be traversed. 
It is only in very rare and exceptional cases that a road location can 
be advantageously traced in a direct line between two points, even when 
they would be separated by but a short distance. It is generally neces- 
sary to deviate in order to avoid difficulties, to take advantage of the 
most economical location for bridges, and, if possible, to so locate the 
road as to the adaptability of the country for good roadbed, preference 
being given to location which will bring into proximity supphes of 
road-building material, such as gravel beds, stone deposits, etc. 


GRADES.* 


It is hardly realized that only 41 per cent as much can be hauled on 
a grade of 5 feet per hundred as on a level earth road; that on a 10 per 
cent grade this is reduced to 26 per cent, and to 10 per cent on a grade 
of 15 feet to the hundred; or, to put it in another way, the energy 
required to haul a given load one mile on a grade of one foot to the 





*See Tables of Grades, pp. 66-67 of this Report. 
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hundred is the same as is required to haul the same load a mile and a 


half over level road, while this increases to three miles and a half on a 
5 per cent grade, and to six miles on a 10 per cent grade. The profile 
and alignment of a road should be a compromise between directness of route 
and an easy gradient. : 

The saving in maintenance of a road, if properly graded, is also very 
considerable, as the velocity of storm-waters is naturally lessened by a 
decrease in gradient, thus reducing the danger of washouts and the 
expense of repairing the same. ) 

It is therefore well for the road-builder to bear these figures and facts 
in mind, and to consider them in road location. ‘The primary cost of 
the construction of a road, located with due regard to gradient, even in 
the most unfavorable locality, where materials and labor are high, is of 
but little consideration as compared with the immense saving gained by 
increased load and lessened energy necessary to haul. 


It is a hard matter to set down in exact figures the maximum grade 1 


that should be followed, as authorities, though agreeing on the fact that 
the less the grade the more economical is the road, differ as to what 
should be exactly the greatest allowable grade at all consistent with 
proper economy in maintenance, but it is generally considered that the 
grade should not exceed 1 in 40, or 24 per cent, if it can possibly be 
avoided. But in no case should a properly constructed highway, what- 
ever the conditions be, have gradients in excess of ten feet to the 
hundred, and this only in very short stretches. It is also argued by 
many that a rolling road—that is, one having very slight grades up and 
down in alternate stretches—is preferable to one constructed on a dead 
level, inasmuch as the slight grade facilitates drainage of surplus water. 


DRAINAGE. 


Due-care must be exercised toward drainage of the roadway, proper 
regard being given to adjacent property, in order that storm-waters 
may not cause damage to cultivated lands, etc., adjoining the roadway, 
and that the overflow may be disposed of in such a manner as not to 
stand in the side ditches, causing damage to subgrade, but that it be 
conveyed to the nearest natural watercourses, if possible; and especially 
should the matter of thorough drainage receive attention where the road 
is entirely “in cut,” bringing the surface of the road below the natural 
level of the adjoining country. This can be accomplished by digging 
side ditches of proper slopes (not steeper than 1 foot vertical to 14 feet 
horizontal) to convey the water until it can be disposed of. (See Fig. 
2, which illustrates this method of side-ditching.) 

These ditches should be carefully looked after, to see that they do not 
get choked or washed away, and, so long as the natural growth of grass 
on their sides and bottom does not interfere with the free passage of 
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water, the roots and sod should be allowed to remain, as they form a 
natural lining to the ditch, and prevent an excessive percolation of 
water. Weeds, however, should be cut, particularly large and noxious 
ones. 
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FIG. 2. 


In soil of a boggy nature (which, however, seldom occurs in Cali- 
fornia), and where expense will permit, “blind” drainage is advocated, 
constructed in the following manner: A side ditch should be dug to a 
depth of 2 to 3 feet below the center of the road. In the bottom is 
placed a 6-inch vitrified pipe, surrounded by broken stone and covered 
with dirt. Second quality of pipe may be used, and on account of 
6-inch pipe being a standard size, there is always a large surplus of 
“seconds” available, which the manufacturers are willing to dispose of 
cheaply. Care must be exercised in the proper laying of the pipe, an 
even grade being maintained and the joints properly made. If pipe 
cannot be secured, flat stones can be laid in such a manner as to form 
a fairly good drain, but precaution must be taken to avoid the danger 
of scouring at the bottom of such a drain, as a cave-in will result, with 
consequent clogging of the ditch. 

The accompanying diagrams illustrate various styles of drains and 
culverts. 
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Fig. 3. Various types of drains. 


Where the road lies along a fill, the proper rounding of the roadbed 
will, of course, dispense with the necessity of side drains for surface 
water, but provision must be made for underdrainage at the base of the 
fill, by pipes or culverts, in order that the roadbed may not form a dam 
for underground water; and it must be seen that sufficient slope is given 
to the sides of the fill to prevent washing. The inclination should not 
be over 45 degrees. 
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When the road is partly in cut and partly in fill, as in the case of a 
hillside road, the outside water will take care of itself, but side drains — 
should be placed on the inside (or cut) and relieved of their water by 
cross-drains running across and underneath the roadway at intervals. 
These should be constructed, if possible, of vitrified pipe, laid in the © 
manner already described, or, where the volume of storm-water is such 
as to demand it, larger culverts should be placed. Suffice it to say, 
that it is invariably cheaper to build these of a substantial and lasting 
character. 
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ABUNDANCE OF ROAD MATERIAL IN CALIFORNIA. 


Along practically all of our mountain roads, stone is abundant, and 
can be used in the form of dry masonry for culverts and retaining walls. 
Yet, we see this natural store of material too often ignored, and expen- 
sive wooden culverts built (usually unnecessarily large), lasting, at the 
best, for only a few seasons, to be rebuilt in the same manner as before. 
If local overseers of roads were only to exercise some ingenuity in the 
way of applying to roads the materials which nature has so lavishly 
provided in most localities of this State, a wonderful degree of better- 
ment at a slight expense—in fact, at an actual saving—would be 
attained, and the constant necessity for patching and repairing would 
be greatly diminished. . 

The following table, naming some of the road-building material 
occurring in each county in the State, has been compiled by the Depart- 
ment after careful examination of the localities mentioned. It is by no 
means exhaustive, but is sufficient evidence of the great store of road- 
building material lying within our State: 


FAAP EQOUR «(hod nuns 6 Chert, limestone, basalt, trap, and metamorphic rock; gravel. 
Apne sae tb 2b Basalt, silicious and metamorphic rocks. 

HIRO I: Saeieh - sess Bowlders, cobbles, gravel, limestone, basalt. 

Ce ie de ne al In mountainous portions, large variety of stone; in valley portions, 


EE oh Pa AR aaa Basalt, limestone, cobbles, bowlders. [clay, gravel, sand. 
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Colney cus loess Basalt, lava, gravel, sand, clay, hardpan. 

Contra Costa ___---- Basalt, limestone, chert, jasper, gravel, shale. 

Beer NGRtO. ccc at ces Bowlders, cobbles, silicious and metamorphic rocks; gravel. 

Hl Dorados2s.-4.2 Volcanic and metamorphic rocks, basalt, limestone, gravel, cobbles, 

bowlders. 

Fresno -.--.---.----Gravel, hardpan, sand, clays; volcanic rocks in mountains. 

PROM ee oy Gravel, trap, basalt. 

a boldest 2 oe Gravel, trap, basalt, limestone, bowlders, cobbles; some asphaltum. 

PEAY ee ea seies S22 ey Silicious and volcanic rocks; gravel, clay. 

Kern _-_---.---..---Bitumens, asphalts, clays, adobes, sand, volcanic and metamorphic 

PUL EL Ete ants 6 oa Asphalts, volcanic rocks, clays, sand. \ frocks. 

ake seis s. cans oe oe Trap, basalt, shales, gravel. 

PASO NV ot a Basalt and other volcanic rock; limestone, gravel. 

Los Angeles --.---- Disintegrated granite, porphyry, limestone, gravel, cobble, clays, etc. 

Muadetal. 205215 Gravel, clays, adobe, sand; volcanic rock abundant in mountain- 

RUIN e coe ae vedo. Basalt, trap, gravel, metamorphic rock. fous portion. 

RTI OS A ea demise Quartzite, volcanic rock, gravel, metamorphic rock. 

Mendeade ..-..----Basalt, trap, silicious shale, etc. 

Merced) Sii0 eel Sand, alkaline clays, adobes, gravel. 

TACT a Tey oe een ae Basalt, trap. 

ECHO MU Ail. Dees Metamorphic and silicious rocks. 

Monterey--.------.-.Bitumen, limestone, gravel. 

BN DAES LOL SS Volcanic rocks, including basalt; gravel, silicious shales. 

INGV AGA 2 fest on. Si. Volcanic and metamorphic rocks; gravel, cobbles, etc. 

OVAL oie soot eu San Gravel, asphalt. 

Wiaver crs t eat, Basalt, trap, limestone, shale, bowlders, cobbles. 

Plumas-.........--. Volcanic and metamorphic rocks; gravel, silicious shale. 

Riverside_-_....----- Porphyry, limestone, dienrereated granite, CURSE TS rocks. 

pacramento ..-..._- Cobble, bowlders, gravel, trap, granite. 

San Benito _.-..---- Shale, volcanic and metamorphic rocks, limestone. 

San Bernardino batik rien tori bowlders, gravel, clay. 

San, Diego...a-..-2>4 Cobbles, gravel, bowlders, limestone, basalt, trap. 

San Francisco .--..- Chert, jasper. 

San Joaquin ....---- Volcanic rocks, gravel, clays, adobe, sand, hardpan. 

San Luis Obispo-.---Bitumen, asphalt, trap, shale, chert, gravel. 

San Mateo---------- Chert, limestone, bowlders, jasper. 

Santa Barbara------ Cobbles, bowlders, gravel, limestone, bitumen, asphalt. 

Santa Clara. -.2..-.- Gravel, asphaltum, volcanic and metamorphic rocks, jasper, sili- 
cious shales. 

Banta Oraz 12.20.22. Volcanic, metamorphic, and bituminous rocks, gravel. 

Sirrsti. as sey sudo. ok Gravel, bowlders, cobbles, volcanic rock. 

POUT A risa she LoL Volcanic and metamorphic rocks, cobbles, bowlders, gravel. 

See VGler yo 2. gate Trap, basalt, quartzite, limestone. 

ALES ey) aelel soe iene” Excellent basalt, gravel. 

Monona 420 tLe) Basalt, trap, gravel, cobbles, bowlders. 

PCARISIAT MG cecdk oe Gravel, clays, sand, hardpan, bowlders, cobbles. 

SCE ds cc Pa Clays and adobes, sand, cobbles, bowlders, volcanic and metamor- 

PROTIQIUS «os canto kace Basalt, trap, cobbles, bowlders, gravel. [phic rocks. 

Trinity -........---- Volcanic and metamorphic rocks, bowlders. 

EUS CO. ds 253.38. Alkaline clays, adobes, sand. 

PPUOlUMNG ... 6... --. Quartzite, voleanic and metamorphic rocks. 

PICT. oc. e Cobbles, gravel, asphalt, bitumen, limestone, silicious shale. 

OSE (als ea Gravel, cobbles, bowlders. 

“ANON, Oe en Se Volcanic and metamorphic rocks; cobbles, gravel. 


To sum up what has already been said regarding location, drainage, 
etc., before starting on the actual construction of the road itself: 
(1) See that proper drainage is provided; 
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(2) Remember that economy in maintenance depends on an easy 


gradient; and 

(3) Remember that hilly roads are full of danger, expensive to 
maintain, and destructive to horses. 

These preliminary provisions having been carried out, the actual 
roadbed should be graded up to a proper convexity and thoroughly 
compacted by rolling, either by horse- or steam-power. 


CROWN, OR CONVEXITY, OF ROADBED. 


The crown of the road, or slope from the center to the sides, 1s merely 
for the purpose of insuring proper drainage by providing a way by 
which the water will be carried to the side drains; and, if a reasonable 
height of crown is exceeded (as is very often the eye ord tendency is to 
throw passing traffic toward the sides of the road, where large, flat 


surfaces are formed, in which the water collects and stands, leaving a — 


high ridge in the center. On ordinary dirt roads, it is generally con- 
sidered that the slope from the center to the sides should not exceed 
half an inch to the foot, while this should be lessened on macadam 
roads to a third of an inch, increasing slightly with the grade. That is, 
on a dirt road 16 feet wide, the slope should be 4 inches from crown to 
ditch, and on a macadam road of the same width from 8 to 4 inches is 
all that is necessary; the “‘crowning” of the roadway decreasing with 
a decreasing grade. In other words, the slope of thé crown should 
exceed the grade of the road, in order that surplus waters may run to 
the side ditches rather than down the roadway. 


WIDTH OF ROADS. 


The width of the road naturally depends upon the amount of traffic 
likely to pass over it; and, in the construction of country roads espe- 
cially, width is too often given precedence over length; that is, we too 
often meet with comparatively unimportant roads, say, 30 feet wide, or 
over, only half worked over their entire width, when 8 or 16 feet of 
surfaced roadway would answer all purposes of traffic, and could be 
thoroughly kept up at the same or less cost. (It is recommended that 
multiples of 8, rather than multiples of 10, be considered as standard 
widths for roads, the reason being that 8 feet is generally considered the 
space taken up by the ordinary wagon in traveling, so that a 16-foot 
roadway gives room for two wagons to pass, and on a 20-foot surface 


there is a useless surplus for this purpose.) The right of way secured, - 


_ however, from fence to fence of adjoining property, should never be less 
than 30 feet, as future development of the country traversed is likely to 
lead to serious expense for further condemnation unless a sufficient 
width of roadway is secured in the first place. This width will allow 


REPORT OF DEPARTMENT OF HIGHWAYS. 49 


for the proper construction of side ditches and foot- or bicycle-paths, 
besides leaving 20 feet of driving space, of which it is necessary to sur- 
face, in some cases, only a very small portion. Of course, the surfaced 
space should be proportionate to the amount of traffic passing over it. 
Where the travel is light, the surfaced portion need be but 8 feet wide, 
but where there is a larger amount of traffic, which would necessitate a 
too frequent turning out of passing vehicles and a consequent wearing 
of the dirt shoulders, this width should be increased to 16 feet, which’ 
will generally answer all purposes, even on the most frequently traveled 


country roads. 
DIRT ROADS. 


In the construction of what are commonly known as dirt roads, the 
nature of the soil exposed in grading and cutting should be carefully 
studied. Ordinary earth, when properly packed, will stand considerable 
wear; but, where soft clayey substance is encountered, provision should 
be made for some kind of surfacing, and especial attention paid to sub- 
drainage. Sand is often used for this purpose, and if properly laid, 
mixed, and rolled, forms a fairly good road surface. Gravel, however, 
is preferable; but, in laying this, it. should be seen that no stones of 
excessive size, such as large water-worn cobbles, are used, and it is well 
to allow some binding substance to adhere to the stones in order to 
secure firmness and cohesion. (See article on “Gravel Roads.” ) As 
has already been pointed out, the conditions in California are favorable 
to road construction and maintenance. Nature has been extremely lav- 
ish in providing natural road material throughout the State, and even 
the most remote country roads are seldom far removed from sources of 
good road-building material. 


STONE ROADS. 


What has been said above, as to drainage, etc., applies also to roads 
that are to be surfaced with road-metal. HWxperience has proved that 
there is no more general cause of the destruction of roads than soft 
foundations. A firm, dry, and solid substratum is absolutely necessary 
for the surfacing material to rest on. 
In surfacing a road, the broken stone or other material used is merely 
a protection or roof to the foundation, and, while the surface receives 
the wear of passing vehicles, the weight is borne by the foundation, 
which, if improperly constructed and not thoroughly drained and 
packed, will be upheaved and depressed, no matter how much care has 
been exercised in the actual work of surfacing. Therefore, the founda- 
tion is of the utmost importance, and should be thoroughly drained, 
packed, and settled before any surfacing material is laid, and, especially 
in the case of deep fills, it is advisable, if possible, to let them become 
: 4—H | 
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perfectly compact by the action of traffic and the rains before surfacing 
is attempted. If it is, found impracticable to delay surfacing for a 
season after the fill is made, every precaution should be taken to guard 
against uneven settling. The earth should be spread on in layers of 
not more than a foot in depth, and rolled and tamped as solidly as 
possible. 
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The foundation should be conformable in convexity to what will be © 
the surface of the road when completed; that is, the thickness of the 
surfacing material should be uniform throughout the width of the road. 

In regions where stone is abundant, there has been found no material — 
so well adapted to the surfacing of country highways. Macadam’s | 
principle was to “put broken stone on a road which shall unite by its — 
own angles, so as to form a solid hard surface.” 1 

The stones should be so laid that the entire width shall form the seg- 
ment of a flat ellipsis, the arch of which shall be of the proper con- | 
vexity, so as to assist the water to pass from the center to the sides, © 
and thus contribute to the drying of the road, by allowing the action of . 
the sun and air to produce a great degree of evaporation. ! 

As the principle of Macadam is to unite the stone by its own angles 
the broken rock should be spread in layers of even sizes, starting at the 
bottom with a course of stone not over 24 inches in diameter, and not 
smaller than 14 inches. This insures thorough packing when rolled, as_ 
the larger stones will fit one another more closely than if mixed with the 
smaller. After the roadbed has been thoroughly prepared for the recep- 
tion of the road-metal, the No. 1 (or larger) stone should be laid on it 
to a depth of 4 to 5inches. It should be carefully spread by shovel, ; 
and not carelessly dumped out of the carts on to the roadbed. This 7 
should be well rolled until an even surface and a uniform thickness of 
stone are obtained over the roadbed. When properly rolled, the stones 
will form a layer about one fourth less in thickness than when laid 
loosely by shovel; in other words, if 4 inches of No. 1 stone are laid by 
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shovel on a foundation, this should shrink to about 3 inches after proper 
rolling. After the first layer has been thoroughly rolled, the second 
layer, of stones from # to 13 inches in diameter, is laid on in the same 
manner as the first, and, when rolled, should be about 2 inches thick. 
Too much stress cannot be laid on proper rolling. Roll and re-roll 
until thorough compactness is secured. Do not roll from the crown of 
the road, but start on the sides. On top of the No. 2 stone is finally 
placed the binding course, or screenings, which should be wet down and 
rolled. Care must be observed in wetting down that too much water is 
not used, as this has a tendency to wash the foundation. 

The following rules for the construction of stone roads have been com- 
piled and issued by the Massachusetts Highways Commission, and are 
well worthy of careful study: 


When possible, roll the sub-grade with a steam-roller. 

If the sub-grade is too sandy to roll, cover with coarse gravel laid on to a depth of 3 
inches, or as much more as may be needed to give a good foundation. Fill any depres- 
sions with the same material till the surface is true and even. 

All broken stone must be rolled in screened layers. 

- After spreading the first course of broken stone, begin rolling at the sides, and con- 
tinue thus by running ahead, so as to allow from 2 to 5 inches of the driving wheel to 
pass over the shoulder, and backward with the outer edge of the driving wheel from 5 to 
10 inches inside the edge of the broken stone. Roll until the stone ceases to ‘‘ wave” in 
front of the wheels, and until it seems firm under foot as you walk over it. Next, begin 
on the other side, and roll in the same manner. Then work toward the center until the 
stone is rolled. Roll each layer of stone in the same manner. 

If the road shows a wavy motion after passing the roller over it three, four, or more 
times, it may indicate too much moisture in the sub-grade. If, on examination, you 
find this to be true, stop rolling and move ahead, allowing the sub-grade to dry out. 
With some coarse, hard granite rocks it has been noted that after the roller passes over 
them a few times they begin to ‘‘crawl’’ and the sharp edges break off. A slight 
sprinkling of sand or stone screenings, or water may prevent this. Try one after another 
of these means until the work progresses to your satisfaction. You must not expect to 
prevent the stone from shaking as you walk over it, but you need to continue the roll- : 
ing until the fragments of stone adjacent to where the foot presses do not move as you 
walk. Most of the rolling must be done before you spread the screenings. After spread- 
ing the screenings, water and roll until the mud flushes to the surface. You cannot 
expect to prevent the stones from kicking out if teams pass overthe road. Keep watch, 
and in a few days have the roller pass once or twice over the road, after watering, until 
the loose stones are pressed down out of sight. 

Before spreading any broken stone, great care must be taken to have the sub-grade 
carefully shaped and thoroughly compacted. 

All shoulders must be shaped and left sufficiently high to roll to the proper grade 
before any broken stone is spread on the road. 

In the case of heavy fills, you must not run the roller to the edge of the shoulders 
unless the fill has had time to settle. Work out slowly on this kind of work. 

In every case, the screenings used on the surface as a binder course must be of the 
same material as the top course of the road. 

Excepting where it may be needed to compact hard granite rocks, as above referred 
to, you will use water only on the top, or binder, course. 

You will wet this binder course thoroughly before rolling, but not to the extent of 
saturating the foundation. You will get better results and prevent the screenings from 
being picked up by the wheels of the roller if you apply the water and allow it to settle 
down below the top surface before passing the roller over it. Too much water, or too 
little, will give trouble by causing the surface to be picked up. 
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You must not under any conditions roll the screenings when dry. 

You must not under any conditions allow teams to pass over the road after the 
screenings are spread and before they are rolled. 

In case of a deficiency in the water-supply, you may have the screenings spread and 
await a rain before rolling; but in such case the road must be entirely closed to travel, 
and the rolling must be begun as soon as the road is wet, and continue until the section 
covered with screenings is thoroughly compacted. In such cases, it may be necessary 
to operate the roller day and night, and you must insist on this being done. 


GRAVEL ROADS. 


Gravel, if properly laid and rolled, makes an excellent road, and, 
though it will not pack so closely at first as macadam, with proper care 
and attention to repairs it will ultimately become almost as solid as a 
stone road. It should be laid similarly to macadam, the larger pieces 
having been first separated from the smaller by screening; no piece 
should be used larger than 2 inches. The first course is formed of a layer 
of about 3 inches of gravel from 1 to 2 inches in diameter, thoroughly 
rolled and wet down; on this should be spread the second course, of 
gravel from 1 inch down, to a thickness of about 3 inches, and the whole 
thoroughly sprinkled and rolled. Avoid using large cobbles for this 
purpose ; they will not pack, and will invariably in time work up to the 
suriace. 

THICKNESS OF LAYERS OF SURFACING MATERIAL. 


As has already been pointed out, the surfacing of a road is merely to 
serve as a roof to protect the sub-grade, or foundation, from wear by 
passing traffic and from washing by rain. So long, therefore, as a practi- 
cally impervious surfacing is laid, any increase in its depth is unneces- 
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Fic. 6. Section of Roman road. 


sary, and is so much money buried in broken stones. As will be seen 
from the accompanying diagrams, the old Roman roads were of immense 
thickness as compared with our modern macadamized highways, being 
paved with large blocks on top, and underneath this lay a substratum 
of three layers, the first being of dirt, the second of small broken stones 
or gravel, and the lowest layer of larger-sized broken stone. 


OO 
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The late eighteenth century road was very much reduced in thick- 
ness, the Telford principle of foundation of large flat stones set on end 
being used as a substratum, with broken metal placed on top. 

The modern macadam road of about 6 inches in thickness has been 
found all-sufficient everywhere, and will withstand the heaviest traffic 
put upon it, if properly laid and cared for. 





Fig. 7. German type of Telford road. 


MAINTENANCE. 


To no other industry can the old adage that “a stitch in time saves 
nine” be better applied than to road-building. The smallest hole or 
depression will soon become a large and expensive one to repair if 
neglected. If, on the appearance of depressions, a few shovelfuls of 
gravel or broken stone are deposited, the passing traffic will soon settle 
the material in place; but, with neglect, the hole or depression increases 
in size at an astonishing rate, as water will invariably collect there 
after rains, will soak into the road, soften the roadbed, and the horses’ 
hoofs will do the rest. : 

A sure index to the weakest parts of a road is its condition after a 
heavy rain. Careful examination of those parts of the roadbed where 
the water collects should be made, with a view to draining the same, 
either by the placing of proper culverts or ditches or by leveling up the 


low spots. 
ROAD-SPRINKLING. 


As water, if not properly disposed of by a thorough system of drain- 
age, is the great destroyer of roads, so is it, if properly applied by 
sprinkling, a great preserver. The wear of passing traffic is bound to 
disintegrate the surface of even the most thoroughly macadamized high- 
way, and the wind will soon carry these particles away. cutting large 
trenches in the road, and exposing the substratum to ensuing rain- 
storms and further wear by passing vehicles. In many counties of the 
State road-sprinkling is receiving due attention, while in others, even 
_ where water can be easily procured from natural watercourses, or wells 
or ditches along the road, sprinkling is neglected, and the road allowed, 
literally, to blow away. Dusty roads are not only an exhibition of 
neglect, but are a source of extreme discomfort and inconvenience to 
travelers, and are a positive injury to orchards and grainfields lying 
adjacent to the road. 
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USE OF OIL ON ROADS. 


It may be of interest to note that oil has been used for sprinkling, or 
surfacing purposes, with quite a degree of success, especially in Los 
Angeles and San Bernardino counties. It has been found, not only to 


prevent dust, but to form a water-proof covering for the roadbed. With 


the recent discovery and development of large oil-fields in this State, it . 


is recommended that this work be continued in those sections where 
the expense will warrant it, as, if properly applied, the coating will last 
a considerable length of time, and the necessity of sprinkling with 
water will be doneaway with. In applying the oil, it must be thoroughly 
mixed with the dust. Mere sprinkling will not thoroughly impregnate 
the dust, but forms a cake on the surface, which adheres to the wheels 
of passing vehicles, and the road’s “last state is worse than its first.” 
The crude oil (preferably mixed with mineral pitch) should be spread 


on the road in furrows, and thoroughly incorporated with the dust by © 


raking. The road should then be sprinkled with water and thoroughly 
rolled. Various mechanical devices for performing this work have 
attained quite a degree of perfection in the southern part of this State, 
and an examination of the roads treated with oil shows the process to 
be worthy of encouragement and further experiment. 

The use of oil is also recommended in the construction of the sub- 
grade or foundation of stone or gravel roads, where the substratum is 
of a soft or spongy nature, a thin layer of dry earth being spread over 
the oil-sprinkled surface, and well rolled before the road-metal or gravel 
is laid. 

WIDE TIRES. 


The matter of wide tires is receiving marked attention, not only in 
their use being advocated by promoters of good roads, but in their 
voluntary use by farmers and others engaged in teaming, even in locali- 
ties where no regulations exist compelling their use. Wagon manu- 
facturers in all sections of the country report a growing demand for 
wide tires every year, and, once used, the wide tire is never departed 
from. Were the people only to realize the immense benefit that would 
accrue to themselves by the use of broad tires, legislation would be 
unnecessary in this direction. 

The wide tire is not only a road-maker and road-preserver, but a long 
series of experiments, carefully conducted over roads of all classes and 
in all conditions, have gone to show that the energy necessary to draw 
a given load on a wagon is greatly lessened where wide tires are used, 
and that a given energy will haul a largely increased load. Experi- 
ments have demonstrated that a given-load on a 14-inch tire drew about 
40 per cent heavier than when on a 38-inch tire, the draught being on a 
fairly stiff grass sod. On a moist, but hard road, the 14-inch tire drew 
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from 12 to 15 per cent heavier than the 3-inch. (See “ Wide Tire and 
Narrow Tire Tests,” page 65.) , 

Ordinary farm wagons should be equipped with tires at least 8 inches 
wide; and it has been found successful in this respect to so lengthen 
the rear axle that the rear wheels will run about an inch outside of the 
front wheels, thus rolling a larger surface, and eth Dye the load 
more evenly over the road. 

In many of the States, laws are in force regulating the width of tires, 
some of them compelling the use of a certain width of tire for a pre- 
scribed load, others allowing rebates in the way of tolls, taxes, etc., 
where tires are of a certain width. In almost all European countries, 
and especially in those where particular attention is given to the proper 
care of roads, the use of narrow tires is positively forbidden. 

The following is a brief summary of some of the laws governing the 
width of tires in the various States and in foreign countries: 


CALIFORNIA. 


(Chapter 206, March 16, 1889, Sec. 25, Art. 39.) Boards of Super- 
visors in their respective counties have power to enforce regulations 
concerning size of wagon and width of tires. 


MICHIGAN. 


(Act approved June 8, 1883; amended May 12,1897.) All persons 
who shall have used only lumber wagons with tires of not less than 33 
inches in width, for loads exceeding 800 pounds, shall receive a rebate 
of one fourth their assessed highway taxes, provided such rebate shall 
not exceed in any one year three days’ road-tax for any person. 


NEW YORK. 


(Statutes of 1898, Chapter 468.) Every person who uses wagons 
carrying a load of 1,000 pounds, and with tires of not less than 3 inches 
in .width, shall receive a rebate of one half of his assessed highway tax 
for each year, not exceeding, however, in any one year $4, or four days’ 
labor. 

By law of May 10, 1894, Chapter 686, laws of 1892, was amended by 
adding Article 79: In counties where the expenditure for road purposes 
exceeds the sum of $500,000, the Board of Supervisors may enact laws 
regulating the width of tires of vehicles built to carry a weight of 2,500 
pounds or upward. . 

In Queen’s County, N. Y., all vegetable wagons, weighing when loaded 
2,500 pounds or more, shall have tires of not less than 3 inches in width. 


OHIO. 


(Act approved April 20, 1894.) It shall be unlawful for any person 
to transport over any road, in any vehicle having a tire of less than 3 
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inches in width, a burden of more than 2,000 pounds. County Com- 
missioners are empowered to employ suitable persons to see to the 
enforcement of this law. 

(Passed March 6, 1894.) In counties of a population, on the census 
of 1880, between 33,510 and 33,515 (this applies to Scioto County), the 


following regulations may be enforced by the County Commissioners: — 


All vehicles carrying a load between 2,500 and 3,500 pounds must be 
provided with tires not less than 3 inches wide; those carrying a load 
between 3,500 and 4,000 pounds must have tires not less than 34 inches 


in width; between 4,000 and 6,000 pounds, the minimum width is fixed ~ 


at 4 inches; between 6,000 and 8,000 pounds, 5 inches; and over 8,000 


pounds, 6 inches. 
INDIANA. 


Indiana has a law against hauling on a wet gravel road a load of ~ 





over 2,000 pounds on a narrow-tired wagon, or over 2,500 pounds on a 


broad-tired wagon. 
KENTUCKY. 


On the toll-roads, the rate for a loaded narrow-tired wagon drawn by 


four horses is 40 cents; for a wagon with a 4-inch tread, under same | 


conditions, 35 cents; narrow-tired wagons with five animals, 60 cents; 
‘wagons with 4-inch tread, 50 cents; narrow-tired wagons with six 
animals, 75 cents; wagons with 4-inch tread, 60 cents. 


VERMONT. 


R. R. Sec. 8135 prescribes a minimum width of tire of 3 inches for 
wagons loaded with burdens of between 3 and 4 tons, and if carrying 
more than 4 tons the tires must be at least 4 inches wide. 


MASSACHUSETTS. 


All vehicles are exempt from taxation, if furnished with tires pro- 
portioned to the weight of the wagon according to the following sched- 
ule: Wagons weighing not less than 1,000 pounds nor more than 1,500 


pounds, to have tires not less than 8 inches in width; from 1,500 to © 


2,000 pounds, 33-inch tires; 2,000 to 2,500 pounds, 4-inch tires; 2,500 
to 3,000 pounds, 43-inch tires; 3,000 pounds and over, 5-inch tires. 


AUSTRIA. 


In lower Austria, a width of wheel rim of 43 inches is required for 
loaded wagons drawn by two or three horses, and in Bohemia the same 


regulation is in force. All wagons built for a load of more than 24 tons ~ 


must have wheels with rims at least 44 inches in width in Styria and 
Carinthia; and if built for more than 44 tons (in Styria) or more than 
34 tons (in Carinthia), the rims of the wheels must be at least 64 inches 
wide. 
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FRANCE. . 


All freighting and market carts must have tires from 3 to 10 inches 
wide, usually from 4 to 6. (This applies to two-wheeled carts.) The 
4-wheeled wagons very seldom have tires less than 6 inches wide, and 
the rear axle is usually longer than the fore, so that the hind wheels 
run about an inch outside of the level rolled by the fore wheel. (This 
plan is recommended elsewhere in this Report.) 


GERMANY. 


The Act of April 16, 1840, prescribes that wagons for heavy loads, 
such as coal, brick, earth, or stone, must have a width of tire of at least 
4 inches, and shall have a flat and not a rounded surface. Light 
vehicles must have tires at least 24 inches wide. 


SWITZERLAND. 


Wagons must be provided with wheels having tires of a width pro- 
portional to the largest load admissible. Two- or more horse wagons 
shall have a width of tire not less than 1 inch for each draught animal. 
Vehicles for transportation of heavy objects which cannot be taken 
apart must have tires not less than 6 inches wide. 


CANADA. 


In Ontario the width of tire shall not be less than 24 inches for a load 
of from 500 to 1,000 pounds on each wheel. For loads of from 2,000 to 
3,000 pounds to the wheel, each wheel shall have a width of not less than 
6 inches. 


ROAD STRUCTURES. 


Road structures, ranging in size from the small cross-drains and 
culverts, to large bridges spanning streams, form an important and con- 
siderable item of expenditure in the construction and maintenance of a 

“highway system. 

The use of cement or vitrified clay pipe is strongly recommended for 
the construction of drains and culverts from 6 to 24 inches in size, and 
the old-style wooden boxes, which have to be continually replaced, 
necessitating the tearing up of the roadway, should be done away with. 
If vitrified pipe is used, care must be taken in laying it, a proper grade 
being given to the trench, that water may run through freely, and 
danger of clogging be averted. Sand has been found to be a most 
effective material for the bed of clay or cement pipe, as, when properly 
packed, it has absolutely no shrinkage or settling qualities. All joints 
should be carefully made of cement mortar, and, if possible, the pipe 
should be jacketed with concrete, to a thickness of from 2 to 4 inches. 
The accompanying sketch shows the best form for such a jacket. Dirt 

- should then be gradually filled in and carefully tamped. 
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Where small natural watercourses are encountered, culverts should 
be constructed of stone, cement, or brick masonry. If this be found too 
expensive, however, and it is necessary to use wooden planking, the 
sides of the watercourses should be prevented from washing by the con- 
struction of walls of masonry (laid dry, if necessary), thus insuring a 
solid foundation for the planks to rest on. 

Iron and steel bridges should receive careful attention, all metal-work 
being kept painted and free from rust, and, if sees with wood, 
should be protected with a coating of asphalt or other material. 

Stone bridges are gradually coming into use in California, and are not 
only permanent, and inexpensive to maintain, but are very attractive 
in appearance. Their cost, while primarily comparatively high, com- 
pares most favorably with that of wooden and metal structures, as a 
good stone bridge will last for ages, and the cost of maintenance is prac- 
tically nil, while other structures require constant expensive repairs 
and renewal, and, at the best, their life is but short. 

A large single-arch bridge of 81 feet span has just been completed by 
the Department on the Lake Tahoe State Wagon Road, crossing the 
American River near Riverton, El Dorado County. It replaces an old 
combination truss bridge, which is giving way and is unsafe for travel 
in its present condition. (The iron-work, which is in a fairly good state 
of preservation, will be used in the construction of a truss bridge at a 
less important point on the road.) The material used is a fine quality 
of granite, quarried near by. 

Reference is made to the accompanying plates, showing the bridge in 
course of construction, and plans taken from the drawings Accomp eee 
ing the specifications. 


MILESTONES AND SIGN-BOARDS. | 


The accompanying cut illustrates the milestones as set on the Lake 
Tahoe Wagon Road; they are about 18 inches wide, 6 inches thick, and 
54 inches high, of which 18 inches are set in the ground. They are cut 
from granite, roughly hewn, a smooth face being dressed for the cutting 
of the legend and arrow, indicating mileage and direction to Placerville, 
the county seat and nearest railroad town. 

Sign-boards should be placed at all intersections of roads with 
another, indicating the direction and distance to nearest towns or cities, 
and 1ieaa laws should be enforced for their protection. The practice of 
shooting at them and otherwise defacing them, or of turning them 
around in such a manner as to deceive or confuse the traveler—-this 
latter being thought by some people to be a “funny trick ”—should be 
treated with severe punishment, as are other cases of wanton misuse 
and destruction of public property. 
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It would be well to have a portion of the County Road Fund set 
aside for the erection and maintenance of such monuments. Their 
absence and neglect are of too frequent occurrence in this State. 


ROAD MACHINERY. 


The success of any work depends upon the use of proper.tools and 
machinery as much as it does upon the employment of skilled mechanics, 
artisans, and laborers; and, before good roads can be made, the com- 
munity must be furnished with the proper implements. While many 
of the counties of the State are fairly well provided in this respect, 
others are so situated financially that the purchase of improved road 
machinery would be qiite a burden. It is, therefore, recommended that 
State aid be furnished in this respect, by the purchase of improved road 
machinery, such as first-class graders, rollers, and portable rock-crushers, 
which may be loaned to the various counties where need for them is 
seen to exist. 

GRADERS. 

Road-plows, graders, and scrapers are of such universal use that pass- 
ing notice only may be given them. They form an important factor, 
however, in the primary work of road construction, as, with proper 
manipulation, one machine, with the necessary complement of men and 
horses, will perform an amount of work equivalent to a very large body 
of men working with hand tools. 

Judgment, however, must be exercised in their use, especially as to 
the season of the year when grading should be done. 

In California, where the season of rainfall is usually well marked, it 
should not be a hard matter to fix the proper time for the grading of 
roads. Grading should be started, if possible, immediately prior to the 
first rain-storm of the season; but too often do we see the destruction of 
a fairly good piece of road by unseasonable grading. The local road 
overseer will delay until spring, by which time the heaviest rains have 
usually fallen, and will then start on his work of grading, leaving the 
road to be settled by the late rains, which are generally insufficient, and, 
by summer time, the road is covered with a thick coating of dust. By 
starting the grading of a road early in the rainy season, the benefit of 
_ the settling effect of all the rainfall is received and the road can be 
thoroughly worked and rolled when it is moist. : 

The principal work performed by the grader is the crowning of the 
road and the digging of side ditches. These matters have already been 
treated of. 

ROLLERS. 

The importance of the proper rolling of roads has been already dwelt 
upon. If the roller is not used, the surfacing material is in a continual 
state of disturbance; the angles are worn round, and compact consolida- 
tion becomes impossible. 
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One of the most important auxiliaries to road-making was the intro- 
duction of the steam-roller by M. Polonceau in 1834. The use of rollers 
weighing more than 12 tons is being discontinued, as the ordinary 12-ton 
roller may be loaded to 15 tons, and a weight in excess of this has a 
tendency to crush rather than to consolidate the road-metal. Very few 
bridges in this State can stand the weight of a 20-ton roller. 

Horse-rollers, weighing from 2 to 6 tons, are very serviceable, and 
much good work can be performed by them on ordinary dirt roads, or 
those having slight surfacing only, where a heavy steam-roller is unnec- 
essarily expensive. 

ROCK-CRUSHERS. 

Portable rock-crushers are very convenient in utilizing material that 
happens to lie along the road or in the vicinity, and especially would 
they prove serviceable in California, where good road-building materia] 
is so abundant. They can be used as the work progresses, so that the 


source of supply may never be any considerable distance from the road — 


under construction. 

Various forms of portable rock-crushers are manufactured, of a capa- 
city of from 75 to 300 tons per day; they require a steam-engine of from 
5 to 10 horse-power to run them. 100 tons of crushed rock is sufficient 
for the laying of 2,500 square feet of macadam, 6 inches thick, when 
packed and rolled solid. 


ROAD RECORDS AND MAPS. 


It is as essential that every county should have a complete record of 
its roads that it is that a railroad company should have maps and 
records of its rights of way; and in those counties where deeds do not 
exist or cannot be found, conveying rights of way for roads that are in 
use (and there are many such instances), steps should be taken to secure 
the necessary quitclaims, so that future ltigation may be prevented, 
and that the county may have power to resist encroachments on its 
rights of way. 

A thorough map system, in sheets on a scale of, say, four inches to 
the mile, covering each county, should be prepared, showing, by con- 
ventional signs, the direction of the road, its length between various 
courses, width, material composed of, nature and ownership of adjoining 
property, locations of water and road-building material, locations of 
milestones, sign-boards, bridges, culverts, railroads, waterways, etc., and 
sufficient contour lines should be drawn to indicate the watershed of 
the road. A system could easily be devised whereby these features 
could be indexed, reference being made to fuller descriptions contained 
in deed-books, records of culverts and bridges, etc. 

In laying out the tracing of a road, preliminary to actual survey, the 
United States Geological Survey charts are very useful in such localities 
as have been covered by this survey. 


ao 
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PHASES OF THE ROAD QUESTION. 


CONVICT LABOR. 


Condemnation to labor on the public roads was a form of punishment 
for misdemeanor in many of the Eastern States during the eighteenth 
century, but it was abandoned early in the present century, and not 
taken up again until in recent years. The system of working convicts 
on the roads has been found successful in some of our States—notably 
in North Carolina, Georgia, Tennessee, and Kentucky. 

It is argued by some that their employment is in direct competition 
with free labor, though those States that have adopted measures for 
convict employment claim that exactly the reverse is the case; that this 
is the only manner in which convicts may be employed in which their 
work does not come in direct competition with free labor, and that it is 
certainly more advantageous for the community to have the roads 
improved by those for whose support they pay taxes than to have to 
‘pay taxes both for the improvement of the roads and for the support of 
the convicts also. 

In this connection it is interesting to note the conditions existing in 
other States: 

In North Carolina the law of March 7, 1887, provided that when any 
county has made provision for the working of.convicts on its county 
roads, the Judge holding court in such county may sentence to imprison- 
ment and hard labor on the roads the following classes of convicts: 
First, all persons convicted of offenses the punishment whereof would 
otherwise be wholly or in part imprisonment in the common jail; sec- | 
ond, all persons convicted of crimes, the punishment whereof would 
otherwise wholly or in part be imprisonment in the penitentiary for a 
term not exceeding ten years. In such counties there may also be 
worked upon the public roads all persons sentenced to imprisonment in 
jail by any magistrate, and also insolvents who may be imprisoned for 
non-payment of costs in criminal cases, a rate of compensation to be 
fixed for the work of the last-named class. Provided that no person 
who has been convicted of and sentenced on a charge of murder, man- 
slaughter, rape, or arson shall be assigned under this law. Hach county 
is charged with the keeping and proper custody of the convicts while at 
work, and must pay all expenses of transportation to and from the 
penitentiary. 

Another law, similar in its effects and provisions, was ratified by 
North Carolina, March 11, 1889. 
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From information gathered by Professor J. A. Holmes, State Geolo-— 


: 


gist for North Carolina and Secretary of the State Road Association in _ 
1895, it appears that the General Assemblies of the State, in the years 


1867, 1878, 1875, 1877, 1879, and 1889, have made provisions for the use 
of convicts upon the roads in case any county should desire it; and 
their employment has been an important factor in inducing counties to 
vote a tax for the improvement of roads. Statistics gathered from 


eighty counties in the State show that the average cost of the mainte- | 


nance of a convict, while confined in the county jail, is about 30 cents 
per day; while returns from a number of counties employing this class 
of labor show that the cost of maintenance is reduced to a general 
average of about 24 cents while they are at work on the public high- 
ways. 

In all cases, the convicts are carefully described and photographed; 
they are offered certain inducements in the way of awards and shorten- 


ing of terms for the faithful discharge of their duties, and are allowed 


to visit their homes from Saturday night until Monday morning. 

The general result has been that but few convicts have attempted to 
escape; that their health has been improved; that the cost of their 
maintenance has been lessened, and that their labor, under skillful 


supervision, has proved much more efficient than that which can be: 


hired by the prevailing rates. 
The Road Law of Delaware (Chapter 670, 1893) provides for the pur- 


chase by the Levy Court of New Castle County of a stone quarry produc- 


ing material suitable for macadam, and for the employment therein of 
persons convicted of such crimes as obtaining money under false pretenses, 
carrying concealed weapons, gambling, lottery, assault and battery, dis- 
orderly conduct, vagrancy, etc. Thelaw further provides for an eqnliehls 
distribution of the quarry product. 

Along this line, viz: the employment of convicts in the preparation of 
road material, the following other States have enacted laws: lowa, New 
York, New Jersey, and California. 

It will be noted that in the Southern States pnly prisoners convicted 
of the lighter class of crimes, or “short term” prisoners, are worked 


publicly, and it should be remembered that, as a rule, the inmates of | 


the Southern penal institutions are of a different character to those in 


this State. The convict lease system is still prevalent in many of the. 


Southern States, and, in the words of General Roy Stone, Special Agent 
and Engineer, Office of Road Inquiry, U.S. Department of Agriculture, 


“in Southern States, where the convict lease system, with all its objec- — 
tionable features, still prevails, it is clear that a transfer of prisoners © 
from irresponsible and often inhumane private employ to the care of — 
States or counties would be a saving kindness to them, while it would 


wipe out a public disgrace and benefit the entire community.” 


—— a 
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*When the proposition of working convicts on the public highways 
of New York came before the Prison Association of that State, it was 
emphatically denounced by such well-known penologists as Edward B. 
Merrill, James McKeen, Lispenard Stewart, Felix Adler, John R. 
Thomas, Benjamin Ogden Chisholm, and Frederick G. Lee, in that: 

1. Such employment of convicts would as seriously interfere with 
labor outside the prisons as any other form of convict labor. 

2. The State convicts could only be employed on State roads, unless 
there was a violation of the law which prohibits the employment of 
convicts under contracts. Ifthe counties employed them, they would 
be obliged to make a contract with the State for them. 

3. A very large body of keepers would be required to prevent escapes; 
escapes would frequently occur, and there would be a constant necessity 
for shooting convicts in order to prevent their getting away. There 
would soon be a death-rate among our convict population approaching 
that known to have existed among the convicts of the South who are 
employed on public works. 

4. In many cases the prejudice against convict labor would require 
a military force to protect the convicts who are at work. 

5. (a) It has been found a hardening and demoralizing process to the 
convicts themselves to employ them in public places; (b) and it has 
been found by penologists to be a demoralizing process to the public at 
large to see this daily spectacle of shame. | 

It is the opinion of the Department that, so far as California is con- 
cerned, the most feasible solution of the question has already been 
reached in this State, by the employment of convicts in turning out 
crushed rock for highways, and in quarrying and cutting stone for 
‘ highway structures and other public improvements, within the walls of 
the penitentiary. For about five years quarries of trap-rock and granite 
have been worked, and a large stone-crushing plant has been operated, 
at Folsom State Prison, and the product distributed throughout the 
State, public works having the preference, while the surplus, if any, 
may be sold to any one applying for it. In this way the convicts are 
engaged in turning out a product the use of which encourages public 
improvement and causes a demand for free labor; natural sources of fine 
stone are made use of which could not be made available in any other 
manner, and the prisoners require no extra guard, and are screened from 
public view, being employed within the walls of the State Prison. 

The Department does not advocate the employment of convict labor 
in California in any other manner than that now in vogue. 


*Bulletin 16, U. 8S. Department of Agriculture, Office of Road Inquiry. 
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TRACTION TESTS. 


A most interesting series of experiments in traction was ‘made by the 
United States Department of Agriculture at the Cotton States and Inter- 
national Exposition in Atlanta, Ga., in 1895 (at which your Commis- 
' gioner was present, as the representative of the California Bureau of 
Highways). 

The tests were made over three styles of roads—-a macadam road, a 
sand road, and an ordinary dirt road. The macadam road was 300 feet 
in length, made up of six 50-foot stretches, the first one level, and the 
other stretches rising to 2, 4,6, 8,10 per cent grades. It was constructed 
of broken stone, 6 inches deep and rolled by a 15-ton steam-roller. The 
other roads were 200 feet long, with 50-foot stretches, the first level, and 
the succeeding ones rising 2 feet, 4 feet, and 6 feet in the hundred, 
respectively. The sand road was constructed of 6 inches of river sand, 
laid on a natural clay bed, neither the bed nor the surface being rolled; — 
while the dirt road was made by the grading up of natural earth. 
This was thoroughly wet, and deep ruts formed on it by passing a 
heavily loaded narrow-tired wagon over it a number of times, the object 
being to make the last two mentioned roads conform as nearly as possi- 
ble with the average sand and muddy roads, respectively, prevalent 
throughout the State. 

A heavy farm wagon, loaded with cotton bales, each weighing about 
500 pounds, was drawn successively over the various forms of road, and 
the amount of pull indicated by a machine known as the “‘ tractometer.””’ 

The following is given as a result of the experiments: 

On the smoothest possible macadam road surface, the force of traction 
was not constant, but changed continuously within a range of 50 pounds. 

On the ordinary dirt road, the force varied from absolute zero to 700 
pounds (in a gross load of 3,000 pounds), becoming in effect a rapid 
succession of violent jerks. 

On heavy grades, in the case of the smooth road, the force was more 
nearly constant. 

The force necessary to start a load on the smooth road was four times 
as great as the force required to draw the load at a uniformly slow pace 
when started, and was one tenth the gross load. 

The force required to start a load on the dirt road was about one fourth 
the gross load, or not greatly in excess of the upper limit of the tractive 
force when the wagon was in motion. | 

From these observations the following conclusions are drawn: 

A team harnessed in the ordinary way is subjected to a continuous 
jerking motion, which, on even the smoothest country road, is enough 
to greatly increase the fatigue. 

On a dirt road in bad condition this jerking motion becomes a succes- 
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sion of heavy blows transmitted to the animal by means of the collar. 
The fatiguing effect of these blows is probably double that of a steady 
pull equal to the maximum figure reached in the oscillations, and, 
furthermore, they bruise the shoulders of the team, thus lessening its 
value, besides being cruelly painful. 

Starting a heavy load is also equivalent to a heavy blow, as the driver 
ordinarily holds his team well back, and then urges it suddenly forward 
against the collar held by rigid traces. 

The smoother the road, the more nearly constant will be the force of 
traction, and the less will be the fatigue of the team while doing the 
same amount of work; that is, if a load four times as great can be drawn 
over a smooth road as over a rough one, by exerting the same amount of 
force, then a team can haul four times as much in the same time over 
the smooth road and suffer much less fatigue in the same operation. 

Some method should be adopted of making a more elastic connection 
between the wagon and the team, thus transmitting the shocks at the 
wheel rims as a gradual change of force to the team. 

During these experiments, a team of small mules readily drew twelve 
bales of cotton (6,000 pounds) on a heavy Studebaker wagon up the 
10 per cent grade of the macadam road, the tractometer indicating a 
pull of 1,000 pounds. The same team was stalled completely in going 
down the 6 per cent grade of the sand road, after pulling the indicator 
to 1,900 pounds. Nine bales of cotton were removed before the load 
could be again gotin motion. Thedriver refused to venture at all upon 
the dirt road with the twelve-bale load. 

On summing up the records, it was found that about four times as 
much force was required to draw one ton over the level stretch of the 
mud road as over the level stretch of the macadam. 


WIDE-TIRE AND NARROW-TIRE TESTS. 


A number of experiments in this direction were also made at the 
Atlanta Exposition, and it was found that on a wet clay road twice as 
much pull was exerted to draw a loaded wagon over part of the road 
which had been cut up by a heavily-loaded narrow-tired wagon as was 
necessary to draw the same load over part of the road which had been 
previously traversed a number of times by a wagon with 5- and 6-inch 
tires. 

The following is a brief summary of the tests made with wide and 
narrow tires by the Missouri Agricultural Experiment Station; the net 
load in each trial being 2,000 pounds, and the tires 14 and 6 inches 
wide: 

1. On macadam street, a load of 2,518 pounds can be hauled on wide 
tires with the same draught that is required for a load of 2,000 pounds 


on narrow tires. 
5—H 
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2. Gravel road. Except where wet and muddy on top, the draught 
on wide-tired wagons is very much less than that on narrow-tired wagons. 
Average: 2,482 pounds could be hauled on wide tires with the same 
draught required for a 2,000-pound load on narrow tires. 

3. Dirt roads. (a) When dry, hard, and free from ruts, the weight 
hauled on wide tires was 2,530 pounds, as against 2,000 pounds on 
narrow tires with the same draught. (b) With a depth of from 2 
to 3 inches of dust, the test was unfavorable to broad tires. (c) On 
clay road, muddy and sticky on the surface, but firm underneath, the 
result was also unfavorable to the wide tires. (d) On clay road, with 
mud deep and drying on top, or dry on top and spongy underneath, 
3,200 pounds could be hauled on wide tires with the same draught as 
was required to draw 2,000 pounds on narrow tires. (¢) On clay road, 
surface dry, but with deep ruts formed by narrow tires, the first test with — 
wide tires showed an excessive draught over that of narrow tires 
running in their own ruts, but succeeding tests with the broad tires, 
which gradually eliminated the ruts caused by the narrow tires, showed a 
lighter draught than that required for the narrow tires, and demonstrated — 
the effectiveness of wide tires as road-makers and road-preservers. _ 

4. A large number of tests on meadow, pasture, stubble land, and — 
plowed ground in every condition, from dry, hard, and firm to very wet 
and soft, show without a single exception a large difference (from 17 to 
120 per cent) in favor of the broad tires. (See article on “‘ Wide Tires,” 
page 54, of this Report.) 


TABLES OF GRADES, ETC. 


The following tables, already referred to under the head of ‘“‘ Grades” 
(page 48), are taken from Byrne’s Highway Construction. Table No. 1_ 
shows a comparison of the loads that may be hauled over various — 
grades and surfaces, taking 1.00 as unit of load; while the second table 
shows the equivalent number of miles of ety road that a given load 
may be hauled over with the same amount of draught that is required — 
to move it over various grades: 

TABLE No. 1. 
Table Showing the Relation Between Load, Grade, and Surface. 














Grade. Earth. Aree (plone. Asphalt. 
Heeviel si .c. 2 cl. sue a el Oe ee seed ce pene 1.00 1.00 1.00 1.00 
BOQ) pee che sic UC EN OMY ne ES aU tah Ig 80. 66 “2 41 
RO ea CE a ee ee .66 50 55 .25 
MOU LL kee Oe i SOR Po pea te .55 40 44 18 
314 ERTS ERE SEPM AL ANE EMO os cost nates pep thy My Gen Gan 47 83 86 Bis: 
SAD. ee lay re tah a ah AL 29 30 -10 
I oe eo x Wick en allready es .26 16 14 04 © 
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TABLE No. 2, 


Table Showing the Relation Between Length of Haul and Grade. 











Equivalent || . ° Equivalent 
Rate of Grade per 100 ft. Length of Rate of Grade per 100 ft. Length of 

Level Road. Level Road. 
Miles. Miles. 
ISS ea eee Re Ian ea Te OR gee I EY Os cnr OU an Wa) iiss lus eh oe JL eee 2.244 
UES ce i 24 Bina ROY PE es Aa Sia 1.121 “thd? ER RTO RMI nig TA GLX) 3 2.363 
OU eter ce ns, ee aa 8 ee Ly OS 1.242 SIE Aloha Ne ie, Us ee oe AA ee 2.484 
tO ae Ory ao eat er Ue sre 1.373 A OQ TERA aye ek ha ere Ye Oa 2.982 
USC) eerie ee a ae ban aye 1.500 EYCND Re ree ie Se aad vo clea ares 3.444 
Ligh Pele eB pvt 9 ot ipl Teo ie GAO uc pee) ck ee 3.986 
Deter ee oe eee ER MIE Se / 1.746 ce eave) Oeradiate PAULO NATE 4,844 
eropecw eset hse 8 bak Lely ce 1.871 8.002 2.0. Heo! MeL ob dae 4,982 
DN EEE SR er a a 2.000 OL OQ Wee ta oie ue tis rake 5.480 
FaAGUa}S "tp Be Leen E AS a Eee Saree ee LPS LG SIUM WOM cRNA TIN ang Pa Sai a eo 5.977 

















TRAFFIC ON COUNTRY ROADS. 


The following figures are taken from data collected and published by 
the United States Department of Agriculture: 

1. Average length of haul from farms to market or shipping points: 
Kastern States, 5.9 miles; Northern States, 6.9 miles; Middle States, 8.8 
miles; Cotton States, 12.6 miles; Prairie States, 8.8 miles; Pacific Coast 
and Mountain States, 28.8 miles; in the whole United States, average 
12.1 miles. 

2. Average cost per ton of 2,000 pounds per mile: Eastern States, 32 
cents; Northern States, 27 cents; Middle-Southern States, 31 cents; Cot- 
ton States, 25 cents; Prairie States, 22 cents; Pacific Coast and Mountain 
States, 22 cents; whole United States, average 25 cents. 

Average total cost per ton for whole length of haul: Eastern States, 
$1.89; Northern States, $1.86; Middle-Southern States, $2.72; Cotton 
States, $3.05; Prairie States, $1.94; Pacific Ceast and Mountain States, 
$5.12; whole United States, average $3.02. 

It will be seen from the above figures that the length of haul in the 
Pacific Coast and Mountain States is far in excess of that in other por- 
tions of the United States, being almost double the average haul, while 
the cost is just a little below the average, making the average total cost 
per ton for whole length -of haul two thirds more than the general 
average; and it is the opinion of the Department that, so far as these 
figures apply to California, it is an extremely conservative estimate. 

What portion of the total cost of haulage is chargeable to bad roads 
can be deduced to a certain extent from the following information 
furnished by our Consuls in foreign countries: 

In Belgium, in the provinces of Brabant, Hainaut, and Namur, the 
average cost is given at 9 cents per ton per mile, while a leading agri- 
culturist in Belgium furnishes the following figures: One horse can 
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haul 1,000 kilograms (2,204 pounds) over and above the weight of the 
wagon or cart, 154 miles, and return with a load in one day. The 
keep of the horse amounts to 4 francs ($0.772) per day, and the wage 
of the driver varies, according to locality and season, from 8 frances to 5 
francs ($0.57 to $0.965) per day. For the purpose of comparison, 
applying prevailing rates in California (viz: keep of horse, 40 cents, 
wages of driver, $1.75 per day, a total of $2.15) we find that 2,204 
pounds can be hauled 31 miles in one day, or at a rate a little over 6 
cents per ton per mile (figuring 2,000 pounds to the ton). 

In England, the cost of hauling to market is from 8 to 12 cents per 
mile per ton, the average two-horse load being 4,480 pounds. 

In France, it is not unusual to find one horse hauling over two tons, 
and the cost is figured on the basis of one horse hauling 2,000 kilograms 
(4,408 pounds) 20 kilometres (123 miles) a day, returning unloaded. 
Again, applying the rate of $2.15 per day ($1.75 for driver and 40 


cents for horse), the result is that one ton of 2,000 pounds can be hauled — 


one mile in France for 7.8 cents, applying California rates of pay of 
man and keep of horse. This increases to 12 cents when the haul is 
materially lessened. 


In Germany, in the consular district of Frankfort-on-the-Main, a fair 


average for all seasons is 16 cents per ton per mile for a distance of 5 
miles or less, from which figure the rate declines proportionately to 10 
cents per ton per mile for a haul of 12 miles. 

The following figures apply to Hanover (Germany): Haul of 6 tons 
for two horses, average distance 10 miles per day. Figuring cost of 
keep of two horses at 80 cents, and pay of driver at $1.75 per day, we 
find that 6 tons can be hauled 10 miles for $2.55, or at a rate of 44 
cents per ton per mile. 


In Brunswick (Germany), the average cost is given at 11 cents per 


ton per mile; in Plauen, 133 to 15 cents; in Mannheim, 12 cents; and 
in Munich at 5 to 7 cents per ton per let (average lead in Munich, 
11,000 pounds for two horses). 

In Switzerland, the average one-horse wagon is constructed to carry 
4.400 pounds, and a two-horse wagon 8,800 pounds. The average 


draught-horse travels 24 to 28 miles a day on the Swiss roads, with a — 


load of 123 quintals (2,755 pounds). Figuring this on the basis of $2.15 


per day (California rates, as given above), the average cost per ton per | 


mile is found to be 6 cents. 


f The increase in cost of haulage and the decrease in weight which can — 
be hauled by a given number of draught animals are by no means the ~ 


only losses by bad roads. The loss of perishable products for want of — 
access to market, the failure to reach market when prices are good, and — 
the failure to cultivate products which would be marketable if markets — 
were always accessible add many millions to the actual tax of bad roads. — 
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WORK OF THE DEPARTMENT. 


Assuming office on the 25th day of May, 1899, there were found two 
appropriations in the State for road construction: One for the exten- 
sion of the Tioga Road to the Mono Lake Basin, and the other for the 
Lake Tahoe State Wagon Road. Neither appropriation was, however, 
immediately available. 

TIOGA ROAD. 


Your Commissioner was also, ex officio, a member of the Yosemite 
National Park Commission, being associated on this commission with 
Colonel Samuel M. Mansfield, Corps of Engineers, and Captain Harry 
C. Benson, Fourth Cavalry, U.S. Army. Proceeding to Wawona, Cali- 
fornia, your Commissioner joined his conferees, and, during the months 
of July, August, September, and October, made thorough examinations 
of the roads leading to and through the Yosemite National Park and the 
Yosemite Valley, and more particularly of the three proposed routes for 
the extension of the Tioga Road to the Mono Lake Basin, the Tioga 
Road lying within the National Park. 

These routes are known as the Levining Creek route, the Mill Creek 
route, and the Bloody Cafion route. The report of said commission is 
submitted herewith, as of special interest to the State of California. 

Much interest has been displayed by various parties living to the east 
of the Sierras in the three various routes for the extension of the Tioga 
Road. The Mill Creek route, as may be seen from the report of the 
National Park Commission, was too expensive; the Levining Creek 
route, while possibly less expensive, is so situated as to be filled with 
snow earlier in the fall and later in the spring than the Bloody Cafion 
route; and the Bloody Cafion route also gives a shorter line for travel 
from the Mono Lake Basin to the San Joaquin Valley than any other 
route, and one which can be traveled for a much longer period of the 
year on account of its freedom from snow. 

During the past summer an engineering corps was taken into the field, 
which carefully surveyed the Bloody Cafion route for an absolute loca- 
tion of the proposed roadway, a detailed account of which follows: 

The field party assembled at Sacramento City, June 6, 1900, and pro- 
ceeded by railroad to Hawthorne, Nevada; thence by team to Farring- 
ton’s ranch, Mono County, California, where it was met by your 
Commissioner June 9th, and field camp was immediately established. 
The party was organized as follows: One chief of party, one levelman, 
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two chainmen, one rodman, one back flagman, two axmen, and one 
cook. Work was begun June 13th, at Farrington’s ranch-house, situated 
in the northwest corner of Section 34, Township 1 north, Range 26 east, 
Mount Diablo base and meridian, and a survey line through Bloody 
Cafion and over what is known as Mono Pass was run, until August 
25th, when the survey closed, at a point on the Tioga Road, west of 
Dana Creek Fork, at the foot of Mount Gibbs, and west of the junction 
of Mono Pass trail with the Tioga Road, Tuolumne County, California. 
A complete topographical survey of the line was made from Farring- 
ton’s ranch to the Tioga Road. All natural features, such as creeks, 


—— 


lakes, streams, etc., were located, also limits of wooded and cultivated — 


areas, and all houses, fences, trails, and roads. 
The line was also cross-sectioned, and every point located from which 


to prepare an accurate topographical map, drawn to five-foot contours. 


A line of levels was run from the base, or bench, marks established by 
the United States Geological Survey. . 

In selecting this line, it was considered the most feasible and prac- 
ticable route for an outlet for the inhabitants of that part of the country 
who are now virtually cut off from communication and from the markets 
of the State. 

From Farrington’s ranch-house the line runs through a varied and 
picturesque country for a distance of 17 miles, where it connects with 
the Tioga Road. Out of these 17 miles 4.78 miles are either broken 
or solid rock, the remaining 12.27 miles being of a character easily 
worked, and presenting no difficulties in the construction of the con- 
templated highway. 

The line also runs on that side of the mountain most exposed to the 


sun, which would free it from the winter snows, and open it to through ‘ 


travel earlier than any other pass. One cannot commend this route too 
highly. In opening this road the State would be benefited by having a 


leading artery, connecting a large, fertile portion of the country, which — 


is now entirely cut off from communication by the difficult and sudden 
rise, to surmount the almost impassable barrier of the eastern slope of 
the Sierra Nevada Mountains. 


The trail, which now crosses the summit of Mono Pass, and is used ~ 


occasionally, rises 2,770 feet in a distance of 24 miles, which is equiva- 
lent to a grade of 1 vertical foot to every 4.76 feet horizontal; but in 
places, the trail rises 300 feet perpendicularly to 100 feet horizontally. 

To convey a better idea of this deep and dangerous pass—dangerous 


mostly on account of the rock, which is hard, small and loose, making ~ 


it extremely difficult for animals to retain their footing—photographs 
were taken, forming part of the survey record, some of which are 
reproduced herewith. 


On this surveyed line, and as shown in the drawings in the office of the — 


- 
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Department of Highways, the grade would not generally exceed 5 per 
cent, or a rise of 264 feet per mile. To obtain this grade, it was neces- 
sary to get distance to surmount the summit of the Pass. This was 
accomplished by carrying the line along the east side of Mount Parker, 
through pine timber and over mountain soil. The line continues 
through this character of country until the solid rock above the timber 
belt is reached, at an elevation of 9,226 feet. From here to the summit, 
a distance of 2.67 miles, the proposed route traverses a country abound- 
ing in either large broken, or solid, rock, and represents the only part 
of the line expensive to construct. From the summit to the connection 
with the Tioga Road, the country traversed is gently rolling, rich in 
pasture and spruce timber. 


TENAIYA CANON ROAD. 


In connection with the Bloody Cafion route, your Commissioner 
desires to call attention to the advisability of the construction of a road 
from Lake Tenaiya to the Yosemite Valley. It might be thought at 
first glance that this is a “‘tourist” route; but such is not the case. By 
the construction of the road through Bloody Cafion, the Tioga Road is 
tapped at what is known as the Dana Meadows. Thence following the 
Tioga Road, Lake Tenaiya is reached at a distance of about 15 miles. 
From Lake Tenaiya, the Tioga Road passes over the shoulder of Mount 
Hoffman, and thence by a circuitous route to Hodgden’s, where the Big 
Oak Flat Road is joined. In this distance, many heavy grades are 
encountered and high altitudes reached, which, lying, as they do, in the 
very heart of the Sierras, are covered with snow a large portion of the 
year. All of this can be avoided by the construction of a roadway 
through the Tenaiya Cafion, which would pass by easy grades to the 
floor of the Yosemite Valley, avoiding snow, and saving a distance in 
travel of 50 miles, thus making a short route from the east to the west of 
California. 

A large portion of this road lies wholly within the limits of the 
Yosemite Valley, where only the State can construct roads. If the road- 
way is ever constructed, it must be a charge upon the State. Not only 
will this roadway open a short route from the east to the west, but it 
will also open up to the people of California a most magnificent scenic 
section within the State, excelled in no other part of the world. The 
Lyell and Dana glaciers, equal to those of Switzerland, will then be 
within easy access of the tourist, while the high mountains, with their 
rugged peaks, with their forests, meadows, and waterfalls, will be 
accessible to all. 
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LAKE TAHOE STATE WAGON ROAD. 


Attention is invited to the report of Commissioner Marco Varozza, 
hereto attached, for a detailed description of the work of maintenance 
of this road, which was carried on under the direction of and inspected 
by the Department. 

In addition. to the maintenance fund of $8,000, there was appropri- 
ated by the Legislature of 1899 the sum of $25,000 for the construction 
of permanent bridges and culverts along this highway. The most im- 
portant feature of this work has been the construction of a large stone 
bridge over the North Fork of the American River, at Riverton, replac- 
ing an old iron and wood truss bridge, now almost gone to decay. De- 
tailed description and plans of this bridge appear elsewhere in this report. 
Retaining walls and smaller bridges have also been constructed along 
the road, at points where the same have been found necessary, and a 
large number of clay-pipe culverts have been placed. There is an 
abundance of excellent material lying along this road, in the way of 
trap-rock, granite, etc., and by the use of this material, crushed by a 
portable rock-crusher (should the State purchase one), the facilities for 
the construction of an excellent'road cannot be excelled elsewhere in the 
State. It is of the utmost importance that this road should continue to 
be maintained by the State, as the amount of travel along it between 
California and Nevada fully justifies it. 

Owing to recent important changes in the road, it has. been found 
necessary to re-survey it along its entire route. 

Work was begun on. September 26, 1900, and the distances given are 
from the center of the court-house situated in the town of Placerville, 
in Section 8, Township 10 north, Range 11 east, Mount Diablo base and 
meridian, from which point to the eastern city limits over the present 
traveled road is a distance of 1.663 miles. 

From this point, which is situated in the center of the county road 
and on the eastern boundary line of the town of Placerville, a line was 
run over the said county road, and the various topographical features 
noted. | 

At a distance of 3.109 miles, the road crosses the El Dorado Deep | 
Gravel Mining Company’s ditch, which said ditch is at the junction of 
the Newtown and Lake Tahoe Wagon Roads, in Section 10, Township 10 
north, Range 11 east, and which is also the west boundary line of that 
part 4 the old Placerville and Lake Tahoe Toll Road deeded to the 
State of California, and of which a map, with field notes, was recorded 
and filed in the ees of the Secretary of State the 30th day of June, 
1896. On the former survey, it is to be regretted that no permanent. 
monuments were established, making it necessary for the Department to 
retrace the entire line of the road. Granite monuments have been now 
established about every 1,000 feet along the present course, and, so far 
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as the survey has progressed, milestones have been erected. (See 
detailed description, p. 58.) Owing to the early storms, it was found 
necessary to disband the surveying party on October 31, 1900, after hav- 
ing surveyed 25 miles of the road. 

Careful notes have been made of various points of the road that may 
be bettered by the placing of culverts, changes of grade, etc., and, 
though work was necessarily delayed on general maintenance of the 
road during the season, the condition of the road is better than could 
generally be expected. On account of the numerous short turns, and 
owing, in places, to the character of the soil due to the mountainous 
country traversed, it has been found necessary to drain the road With 
numerous culverts. These culverts, formerly of wood, are being replaced 
as rapidly as funds will allow by permanent structures of stone and 
vitrified pipe; and it is recommended that sufficient funds be allowed for 
the prosecution of further work of this nature. 


GENERAL EXAMINATIONS. 


Besides having directed the survey of the Tioga and Lake Tahoe 
roads, your Commissioner has personally examined a number of pro- 
posed highway routes throughout the State, recommendations regarding 
which appear hereafter. 

The Department has made analyses of road material submitted to it, 
has furnished advice to various inquiring counties, has examined maps 
and plans submitted to it. Boards of Supervisors, commercial institu- 
tions, and bodies of representative men, generally, have been conferred 
with, and meetings of citizens have been attended throughout the State, 
notably in Stanislaus, in Santa Barbara, in Solano, and in El Dorado 
counties. A most important Road Convention was attended in Los 
Angeles in the month of October, 1900, at which numerous papers and 
addresses were presented on various phases of the road question. A 
permanent organization, ‘The Southern California Good Roads Asso- 
ciation,” was effected, and resolutions were adopted embodying the 
deliberations and opinions of the convention. Legislation was recom- 
mended, covering State aid, classification of highways, an ad valorem 


tax, etc. 
ADVICE TO BE FURNISHED COUNTIES. 


While it has always been one of the chief aims of the Department of 
Highways to cooperate most heartily with the various counties in the 
State in the matter of road improvement, and to furnish advice on 
questions of road- and bridge-building, its work in this respect has been 
somewhat hampered during the past two years by the meagerness of the 
appropriations furnished it. It is the earnest desire of your Commis- 
sioner to enlarge the scope of the Department’s work in this respect, to 
such an extent that all counties desiring tests of materials, bridge plans, 
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and advice in various directions regarding road construction, may be 
availed of these benefits. 

In many counties, where it is necessary to build bridges, engineers 
have to be hired to make plans, estimates, etc., whereas the Department, 
if provided with sufficient engineering assistance, could prepare a 
uniform set of plans and specifications for bridges and roads, and 
furnish them to those counties desiring them, free of charge; and, as — 
the endurance of a roadbed depends very largely upon the qualities of 
the stone used, it is of the utmost importance that proper tests of 
material to be used, as to abrasion, crushing, cementation, etc., be made 
before work is commenced, and advice given as to the best manner in 
which to lay the same. 

Counties could, in this manner, furnish the Department with samples 
of all deposits existing within their limits which might be considered 
useful as road-building materials, and they could be properly classified — 
and designated as to their value in this respect. The matter of tests of — 
road material has received a great deal of attention from the Massachu- 
setts and New York Highway Commissions, as well as from the Maryland — 
Geological Survey, and it has been found a most important factor in 
determining the actual wear-resisting qualities of various rocks. The 
Department is at present furnished with a first-class cement-testing 
machine, and it is hoped that it will soon be able to add other labora- 
tory apparatus in the way of microscopic, photographic, and analyzing 
instruments, rock-testing machines, etc. 


MACHINERY TO BE LOANED TO COUNTIES. 


Your Commissioner has already expressed his desire that a number 
of modern road machines, such as graders, scrapers, rollers, rock- 
crushers, etc., be purchased by the State, and loaned upon requisition — 
to such counties as are financially unable to furnish themselves with 
such machinery. | 


POWERS OF COMMISSIONER REGARDING STATE ROADS. 


While the Supervisors of a county have power to prosecute actions 
for the condemnation of property for county road purposes, and to — 
appear as parties plaintiff to actions against destroyers of county high- — 
ways or structures, no provision is made in this respect in regard to our 
State roads and structures, which are not under the control of the — 
county. 

It is therefore recommended that authority be vested in the Highway — 
Commissioner to bring action, in the name of the State, in the State or 
Federal courts, for the purpose of condemnation of property for road — 
purposes, under the right of eminent domain, and that he be empowered — 
to regulate the traffic over State highways and bridges, with power to 
prosecute offenders. | 
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The importance of vesting the authority of condemnation in a proper 
party can be realized from the fact that at the present time the right of 
way for the extension of the Tioga State Road through the Yosemite 
National Park has been denied by the Secretary of the Interior, and, as 
it has been decided by the Attorney-General of this State that, inas- 
much as no special power is vested in the Highway Commissioner or 
other State official to commence proper condemnation proceedings, work 
has, of necessity, been delayed on this important State road, and though 
available funds are at hand for its construction, and all preliminary 
work as to surveying, etc., been completed, and contracts ready to be let 
for actual construction work, the matter will have to rest as it is until 
such time as the right of way can be secured. 

As has been mentioned previously, the State has just completed the 
building of an excellent stone bridge across the North Fork of the 
American River, on the Lake Tahoe Wagon Road, and has placed stone 
milestones along that highway; some road machinery and tools are 
also owned by the State; and in case such structures, machinery, or 
tools should suffer destruction at the hands of mischievously inclined 
persons, or encroachments be made on the State’s right of way, it might 
be a hard matter to decide legally as to who should prosecute the action 
in the name of the people; and, as a safeguard, and in order the more 
thoroughly to protect such property, it is recommended that the Com- 
missioner of the Department of Highways be empowered to prosecute 
all such actions, and to offer suitable rewards, with the approval of 
the Governor, for the conviction of parties defacing or in any way 
destroying the road property of the State. 


AMENDMENTS TO BONDING LAWS. 


It is further recommended that the bonding laws be so amended as 
to enable incorporated cities to cooperate with the country in the issu- 
ance of bonds for road construction. 

The Legislature of 1897 passed a bill providing for the construction 
of an improved highway between Sacramento and Folsom, the State to 
furnish the material for macadamizing from the Folsom State Prison 
quarries, while the County of Sacramento was to furnish money for 
grading, labor, freight charges from Folsom, and work of actual con- 
struction, the State thereafter to assume the cost of the maintenance 
and care of the road. 

Inasmuch as no county funds for such a purpose were available in 
Sacramento County, an election was called by the Supervisors, and 4 
per cent bonds, to the amount of $75,000, were voted for, the City of 
Sacramento voting almost unanimously for the bonds, while the outside 
precincts carried by over two-thirds majority. However, the proposed 
sale and issuance of bonds was held to be illegal by the Supreme 
Court of the State, as it was decided that incorporated cities cannot be 
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taxed for road purposes in the absence of statutory authorization, and 
that the authority of the Board of Supervisors to expend funds of the 
county in constructing county roads is limited to localities outside of 
incorporated cities, and no tax can be levied by them for county road 


purposes upon any property within an incorporated city. (Devine vs. — 


Board of Supervisors of Sacramento County et al., 121 Cal., p. 670.) 

Therefore, only a few of our smaller and more sparsely settled coun- 
ties can be bonded for road purposes under the present law, and in these 
counties the issuance of bonds is impracticable; and, until such amend- 
ments to the law are made as will enable incorporated cities to be taxed 
in this manner, no help can be looked for in this direction, which has 
proved of great advantage in other States. 

The readiness of the city to join with the county in road construction 
was set forth in the returns of the Sacramento County bond election, 
when the city carried by over 91 per cent, as against a 74 per cent vote 


of the country. 3 
STATE ROAD MAPS. 


It is the desire of the Department to compile sectional road maps, 
each section to cover certain portions of the State, in order that the 


public may be given the benefit of a reliable system of State road maps, — 
which is not in existence at the present time. No appropriation has ~ 
heretofore been made for this purpose, but the expense of such compila- — 
tion, together with the necessary drafting work, publishing, etc., could — 
be well carried out by the creation of a “revolving” fund, the proceeds ~ 


from the sale of the maps to the public returning to the fund, allowing 


the work of compilation and publication to proceed without expense to — 
the State. The demand for such a system of road maps is universal — 
throughout the State, and certainly justifies the creation of a fund along ~ 


the lines suggested. 
NECESSITY FOR STATE AID. 


BAKERSFIELD-SANTA BARBARA ROAD. 


The importance of a highway, serving as a direct outlet to the coast — 
from that portion of the San Joaquin Valley embraced in Kern County, ~ 
can be best appreciated by an examination of the present existing — 


conditions. 

Bakersfield, as the center of the great oil-fields of the State, as a rail- 
road town, and as the principal city of an important farming and stock- 
raising community, demands such an outlet to the sea. The nearest 
existing road from this city over the Coast. Range to the north is from 
Stanislaus into San Benito County, a distance of about 250 miles, and 
that to the south is from Ventura County into Los Angeles County. It 
will thus be seen that the great San Joaquin Valley has practically no 
interior outlet throughout its entire length. 

In 1899, it was pointed out to the Department of Highways that a 
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road Bae directly from oe into Santa Barbara County, along the 
proposed Bakersfield-Santa Barbara route, would be not only centrally 
situated geographically, but would meet the demands of the most 
thickly settled communities in the interior of the valley. Accordingly, 
an examination of the proposed route was made in the spring of 1900, 
and another in the fall of the same year. It was found that the 
construction of the road in view is entirely feasible, being susceptible of 
good location as to grade, and passing through a country well watered 
by mountain streams. Such a road would be but 80 miles in length, 
and could be traveled by heavy wagons in two days; whereas, at 
present, the ocean cannot be reached by wagon-road except through 
Pacheco Pass, in Stanislaus and San Benito counties on the north, and 
through Ventura County to the south. By the construction of such a 
road, not only would the people of the counties of Kern and Santa 
Barbara be benefited, but the valley counties of Tulare, Fresno, Kings 
and others, would be given the advantage of easy access to the coast, 
and travel to the valley from the coast counties of Santa Barbara, San 
Luis Obispo, and Ventura would be facilitated. It will thus be seen that 
such a road is by no means local in its importance. It would form a nat- 
ural geographical and commercial outlet from the great interior valley 
of California to the sea, and would benefit a large portion of the State. 


TEJON PASS ROAD. 


The Tejon Pass forms the only traveled highway at present between 
Southern California and that portion of the State to the north, with the 
exception of the coast road, and though geographically the most feasibly 
situated outlet, the sparseness of population and the poor section of 
country which it crosses have made it impracticable for this road to be 
kept in a fit condition to. travel. This road, leading from Los Angeles 
County into Kern County, forms the connecting link between Southern 
California and the San Joaquin Valley, joining together two rich and fer- 
tile portions of the State, and should be supported by the State at large. 


SACRAMENTO-YOLO ROAD. 


During the heavy floods of winter, which overflow the flat and low- 
lying lands at the junction of the Sacramento and San Joaquin valleys, 
communication between these two valleys by a direct route is at present 
impossible, and, though the northern counties demand the construction 
of a direct road, it has been found financially impossible for the county 
of Yolo individually to build a road and keep it open during the winter 
storms. The maintenance of about 10 miles of such a road, lying be- 
tween Sacramento and Yolo, should be assumed by the State. 


HUMBOLDT-SHASTA COUNTY ROAD. 


A glance at a map of California will show the relative position of the 
counties of Humboldt and Shasta; the county of Trinity, with a popu- 
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lation of but 4,883, lying between. The most expensive portion of a | 


road passing directly from one of the first-named counties to the other 
would necessarily have to traverse Trinity County, which is unable to 


bear the burden of such expense, and thus it is that the traveler has the — 


choice of two roundabout routes. Traveling from Eureka, the nearest 
road to the south is in the vicinity of Clear Lake, in Lake County, and, 
to the north, through Grant’s Pass, in Oregon, leaving a stretch of about. 


250 miles between these two points without an opening either east or | 


west. The construction of about 40 or 50 miles of road, completing the 
chain from Redding, through Weaverville to Eureka, should be borne by 
the State; otherwise, the mountain range between the coast and Trinity 
County is likely to remain untraversed by a road for years to come. 


TALLAC-M’KINNEY’S. 


The construction of a road between Tallac and McKinney’s, as forming 


part of the Lake Tahoe State Wagon Road system, properly comes under ~ 
the jurisdiction of the State. There is a road in existence at present. — 
from the Lake Tahoe State Wagon Road to a point about 2 miles north ~ 
of Tallac, which is situated at the south end of Lake Tahoe. There is ~ 
also a road coming from the north, running to McKinney’s, which is on ~ 
the north end of the Lake; but the chain is there broken, for lack of a — 


connecting link of about 8 miles. In order to reach McKinney’s from 
Tallac at present by team, it is necessary for one to travel back to 
Placerville, thence to Auburn, up through Colfax, Dutch Flat, Emigrant 


Gap, etc., to Tahoe City, and thence to McKinney’s, reversing the pro- — 


cess for travel from McKinney’s to Tallac; or the traveler has his choice — 


of going by way of Nevada, over a route almost as long. To one having 
horses.and wagon, the steamer rates are prohibitory. The construction 
by the State of these 8 miles of road is recommended, and also the 
improvement of about 85 miles of road between Tahoe City and the 
present State Wagon Road. 


NATIONAL PARKS TO BE OPENED UP. 


The Mount Whitney and Kings River country, in which lie the 


Sequoia and General Grant National Parks, is practically unknown to. 


the average resident of the State, and much more so to the tourist in — 


California. The Giant Forest, situated in the Sequoia National Park, 
contains thousands of trees towering more than 300 feet above the 
ground, at an altitude of about 7,000 feet; the Kings River, the Kaweah 
River, and the Kern River cafions diverge into this country, all of them 
containing scenic beauties not excelled by the Yosemite. It is recom- 
mended that the codperation of the Federal Government be solicited, 
looking to obtaining some assistance in the way of making these national 
reservations of more benefit to the public. 


Ve 
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APPENDIX A. 


REPORT OF THE COMMISSION ON ROADS IN YOSEMITE : 
NATIONAL PARK, CALIFORNIA. 


UniTeD States ENGINEER OFFIcE, Pactric Drvrston, 
San Francisco, Cat., December 4, 1899. 


Str: The Yosemite National Park Commission, constituted by para- 
graph 28, Special Orders No. 100, Headquarters of the Army, Adjutant- 
General’s Office, Washington, April 29, 1899, * * * has the honor 
to submit the following report: a 

The Commission assembled at San Francisco, Cal., on May 27, 1899, 
and organized. After a general discussion of the peed with which 
the Commission is charged by the terms of the Act, and of the means 
and method of their execution, it was found desirable to have posses- 
sion of maps and documents bearing upon the subject of our invyesti- 
gation, and your instructions for our guidance. Accordingly, a letter 
was drafted and addressed to you under date of May 31, 1899, reporting 
the Commission as ready to enter upon its duties with the least practi- 
cable delay, and asking to be supplied with the desired information and 
instructions. 

Upon the receipt of your reply thereto, the Commission proceeded to 
Wawona, Cal.,and began the work in the field on July 11th. Just prior 
to this date, Mr. Price, ceasing to be a member of the Department of 
Highways of the State of California, retired from the Commission as a 

member, and was succeeded by Mr. Joseph L. Maude, under appoint- 
ment of the Honorable Secretary of War. 

Captain Harry C. Benson, having been be Reaulak by the Honorable. 
Secretary of War to act as a special disbursing officer for the Commis- 
sion, preceded the other members to Wawona, in order to arrange 
equipment and means of transportation supplied to the Commission by 
the Quartermaster’s Department of the Army, and to organize. the 
expedition. 

Leaving Wawona on the 13th of July, the Commission proceeded with 
its wagons and pack train over the Wawona Road to the Yosemite Val- 
ley, thence over the Big Oak Flat Road to Hodgden’s, thence to and over 
the Tioga Road to the Tuolumne Meadows at the junction of the Dana. 
and Lyell forks of the Tuolumne River. Much delay was encountered 
on the Tioga Road due to fallen trees, which had to be removed; broken. 
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bridges, and burned and rotted-out culverts, which had to be repaired, 
and to washouts, which required filling. Just beyond the last-mentioned 
point a slide in the mountain side prevented the further advance of the 
wagons without the expenditure of considerable time and labor for repair, 
_ so the Commission proceeded thence by saddle animals and pack train, 
over a good wagon road, as far as Tioga, the end of the old Sierra wagon 
road, and thence by trail ‘to the inspection of routes leading over the 
summit. 

The return was made over the same route as far as Crane Flat, where 
terminates a branch of the Coulterville Road, which took us to Hazel 
Green on the main Coulterville toll-road leading into the valley; this 
was followed to Big Meadows. Here saddle animals and pack train 
were taken again, and the wagons sent on to the Cascades to await our 
arrival there. 

The Commission went over McCauley’s Hill a short distance by wagon 
road, and thence by trail to the mouth of Crane Creek, and followed a 
trail along the north bank of the Merced River Cafion to the western 
boundary of the National Park; the return trip was made upon the south 
bank of the river as far as practicable, following the old Mariposa County 
trail, which crosses to the north side of the river near Hennessy’s and 
continues on to the Cascades, at which place the wagons were picked uP 
and the Commission arrived at Wawona July 27th. 

Subsequently, the Commission, with saddle animals and pack train, 
proceeded by shortest trail to Tioga, to examine in detail the several 
routes connecting with roads traveled by wagon in Mono or Inyo 
counties. There are three possible routes across the dividing ridge of the 
mountains, namely, the Mill Creek, the Levining, and the Bloody Cafion, 
in the order named, from north to south, and all were traversed by the 
Commission, and incidentally a trip was made over a good trail, from 
the Tioga Road to the foot of the Lyell Glacier, prior to the return to 
Wawona September Ist. . 

Later, the Commission proceeded, with saddle and pack animals, to 
Hog Ranch, and began an examination for a wagon road into the Hetch 
Hetchy Valley. 

The trail into Poopenant Valley was taken with the possibility of. 
finding a suitable route for a wagon road therein along the bed of the 
river. Such was found impracticable, and the trail to McGill’s was 
followed and the valley entered from the north. Two days were spent 
in examining possible exits from the valley, after which the return was — 
made by direct trail to Hog Ranch and on to the Tioga Road. | 

The question of a wagon road through the Tenaiya Cajion, to furnish — 
a direct route from the valley to the northeastern portion of the National — 
Park, received attention, and although it was reported to be entirely — 
impracticable even for a trail, nevertheless the Commission proceeded to — 
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Lake Tenaiya, and one of its members, Mr. Maude, essayed the cafion 
on foot, and succeeded with great difficulty in passing through. 

The Commission reached Wawona September 17th. ‘There remaining 
only to consider the road entering the Park from the west, the Commis- 
sion removed to Mariposa, and operated from this point in an examina- 
tion of several proposed routes, especially the Merced River route. Several 
days were passed hereabouts on horseback, in covering trails and roads 
to and along the river, and points on the river were visited and examined. 
This completing the field work of the Commission, it returned to San 
Francisco and entered upon the preparation of its report. The results 
of all these investigations are succinctly given under separate headings. 

At Wawona, Cal., September ist, a hearing was given to a delegation 
of the Mariposa Board of Supervisors, presenting to the Commission 
certain plans and surveys of routes to the Yosemite Valley for its con- 
sideration, and at Mariposa two days were devoted to hearing the views 
of delegates from the Merced Board of Trade and from the Mariposa 
County Supervisors and from the town of Le Grand, in Merced County, 
and others present and interested in the matter, and an examination of 


the records of these surveys in the archives of the county court-house. 
; * * * * % x % % * * * 


THE BIG OAK FLAT TOLL-ROAD. 


The western terminus of this road is somewhat indefinite, but it is near 
to the dividing line between Mariposa and Tuolumne counties, in Section 
27, Township 1 south, Range 17 east, Mount Diablo base. It runs ina 
generally due easterly direction for a distance of about 9 miles, when it 
enters the Yosemite National Park at about midway of its western 
boundary, and continues on easterly to the boundary of the original 
Yosemite Valley grant to the State of California, at Gentry’s. 

According to Wheeler’s survey, the length of the road within the 
National Park is 19.03 miles; it is, on an average, 13 feet wide, and has 
a maximum grade of 16 per cent. During all seasons while open to 
travel it is kept in good condition and repair. The road was completed 
in 1874 by the Yosemite Turnpike Road Company, a corporation under 
the laws of the State of California. It originally extended about 4.37 
miles farther east, to the floor of the Valley, but this portion was pur- 
chased by the State in 1886. The ownership of the road is now vested 
in the Big Oak Flat and Yosemite Turnpike Road Company, a corpora- 
tion created on the 3d day of June, 1879, and existing under the laws of 
the State of California, and holding a franchise duly granted to collect 
tolls on said road for fifty years from date of incorporation of the 
Yosemite Turnpike Road Company, January 20, 1871. 

The original cost of the road is stated at approximately $40,000, to. 
which amount should be added the subsequent betterments, such as 

6—H 


82 REPORT OF DEPARTMENT OF HIGHWAYS. 


bridges, changes of grades, and other improvements, to make up the 
total cost of the road, in the estimation of its owners at the present day, 
$45,000. The Commission is satisfied that the amount stated was 
required at the time. It is a dirt road, pure and simple, from its 
western end to the borders of the Yosemite Valley grant at Gentry’s, 
and, in the opinion of the Commission, could be built at the present 
day for about $30,000, with probably better grades and alignments. 

The road begins with an elevation of about 3,000 feet above the sea- 
level, descends to 2,650 feet at the crossing of the South Fork of the 
Tuolumne River, and then ascends gradually to an elevation of 3,970 
feet before reaching Hardin’s (elevation, 3,550 feet), in a distance of 4.89 
miles. From here the road ascends quite uniformly for a distance of 
about 11 miles, to the Tuolumne Big Tree Grove (elevation, 5,650 feet), 
passing through Crocker’s (elevation, 4,452 feet), and Hodgden’s 
(elevation, 4,673 feet). Thence the road climbs 1 mile to Crane Flat, 
at an elevation of 6,350 feet, and 2 miles more to the summit, 7,250 
feet. From this point it descends with a uniform grade through Tama- 
rack (6,390 feet), and Cascade Creek (6,150 feet), to the floor of the 
Valley at about 4,000 feet in a stretch of 104 miles. The average grade 
of the road may be fairly stated as 8 per cent, there being piace’ where 
a grade as high as 16 per cent is encountered. 

In estimating the cost of the construction of the road three classes of 
work should be considered: First, that portion where the roadway is 
over flat or gently sloping ground, where no particular excavation or 
fill is necessary, of which there are some 14 miles, would cost $500 per 
mile, or $7,000; second, the roadway along the hillsides, with cut and 
fill, approximating 15 miles in length, at $1,200 per mile, $18,000; and, 
third, along where rocks and bowlders have to be blasted, and retaining 
walls built, aggregating 1 mile, at $5,000; giving a total of $30,000 for 
the entire road, were it to be built to-day. 

The annual cost of maintenance of this road is stated at $350. The 
rate of tolls are fixed annually by the County SUL BONE OR and the 
present rates of toll for travel are: 


Foreach) person, eachiway cas: 2 bub ol. eo ie cy ek pe eee ee $1 00 
For one two-horse team, each way....-.4.- 26s seo ce ee nek ee oe 3 00 
For'each ACGitIONaAL eniinale Joe ood pesos kee hie eee ee 50 
Ror each footman peach way cles. Le, Pe a ee ea 50 
For loose cattle and horses; per heady: 220.22 Ljl02 2. he ee 10 
For sheep and, hogs ;per head. ple an co ko ke ee ee rat ae Cis 


The annual tolls collected for the period 1869 to 1880 appear to have 
been $2,567.50, and for the past five years $1,781.90. 

The season open to travel, and actually traveled by the public, is 
from about May 15th to November 1st, depending upon the character of | 
the seasons. The stage company runs its stages from about June 1st to 
August 15th, outside of which the travel is so light as not to warrant 
the keeping up of the stage service. 
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THE COULTERVILLE TOLL-ROAD. 


This road begins at Bower Cave, in Mariposa County, and running in 
a generally easterly direction, crosses the boundary line of the Yosemite 
National Park about 9 miles from the initial point, passing on to the 
“Blacksmith Shop” as its terminal point, about 14 miles west of the 
boundary of the Yosemite Valley grant; its total length, as defined 
above, is 29.04 miles. In addition thereto is a branch joining Hazel Green 
with Crane Flat, a station on the Big Oak Flat Road, the length of this 
branch line being 4.76 miles. 

According to the Wheeler survey, the length of the main road within 
the limits of the National Park is 19.5 miles, and the branch line is 
wholly within the limits of the Park, 24.26 miles. 

The construction of this road was begun in 1870 by the Coulterville 
and Yosemite Turnpike Company, a corporation organized and doing 
business under the laws of the State of California, and was finished in 
1874. It originally was built to the floor of the valley, 4 miles beyond 
its present terminus, but in 1886 this portion was purchased by the State 
of California, under an Act of the Legislature, and made free. The 
ownership of the road is still with the original builders, the Coulterville 


and Yosemite Turnpike Company. 
* * * * * * * * * * * 


(The information regarding cost of construction, rates of toll, etc., is 
derived from a statement furnished to the Commission by its president, 
and appears in the original report of the Yosemite Commission, and 
marked as “ Exhibit B.’’) 


* * * pk: * * oe * * * * 

The cost of construction is shown to be $71,000 for the entire road 
from Bower Cave to the floor of the valley, including the branch line to 
Crane Flat. In betterments, from time to time, $14,000 has been 
expended, thus bringing the cost up to $85,000. Ten thousand dollars 
was paid by the State for the short piece of road between the “ Black- 
smith Shop” and the floor of the valley; so the remaining portion of 
the road would seem to have a value of $75,000. Considering the wage 
rate for labor at that time, as well as the cost of tools and excessive cost 
of explosives, the Commission is satisfied that the estimates given it by 
the company are correct. However, considering the present cost of 
labor and materials, it is unquestionable that the road could be con- 
structed now for very much less money. It is estimated that a road 
equally as good, along practically the same route, could be constructed 
for about $50,000, and with this amount of money better alignments 
and grades might be secured than those existing on the present road. 

A more detailed description of the road follows: Beginning at the 
initial point, Bower Cave, at an elevation of 2,500 feet above sea-level, 
the road crosses the western boundary of the Yosemite National Park at 
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an elevation of 5,150 feet at a distance of 93 miles; thence, it continues 
to ascend to an elevation of 6,050 feet on the top of Sugar Pine Ridge 
in a distance of 5 miles, passing through Hazel Green at an elevation of 
5,665 feet. From Sugar Pine Ridge a descent is made to Big Trees, 
elevation 5,400 feet, in a stretch of 14 mHes. To the crossing of Little 
Crane Creek the road continues to descend to a level of 4,600 feet in 
5 miles, and ascends through 1.45 miles to the top of the divide, 4,800 
feet. The descent from this point is made to Big Meadows, 2 miles 
distant, at an elevation of 4,850 feet. A rise is made from here to 4,650 
feet in a stretch of 1 mile, and a final descent to the “ Blacksmith Shop,” 
elevation 3,500 feet in a distance of 3.59 miles. 

The salient points of the profile only are given, there being, of course, 
many undulations in the grade. The major portion of the grade may 
be stated as being 8 per cent, though in some places a grade of 16 per 
cent is attained. | 

The width varies from 8 feet to 20 feet, and is sufficient for teams to 
pass one another, save in places where the roadway was necessarily 
restricted in width by reason of costly construction, and here suitable 
turnouts are provided. 

The cost of maintenance of the road for the period from 1874 to 1880 
is given as $1,000 per year; from 1880 to 1890, $750; and since ee 
$600. 

In the construction of this road, three classes of work should ea 
be.considered in arriving at its approximate value: 

First, that where the road runs over comparatively level or gently 
sloping ground, and where the principal work consists in clearing the 
way of small and medium-sized trees, in crowning the roadbed, and 
ditching. Taking the main road, there are in the aggregate 7 miles of 
this class which could be built for $600 per mile. 

Second, side-hill work, where there would be required considerable 
“cut and fill,” timber to be cut and removed, ditches and culverts con- 
structed. The cost of this class of work is put at $1,400 per mile, and 
there are about 20 miles of it in the main road. 

Third, rock work. The removal of large bowlders and the construc- 
tion of retaining walls characterize this class, and is estimated to cost 
$6,000 per mile, and there are about 2 miles of it. | 

The branch road is estimated to cost about $1,000 per mile. 

The following is a summary: 


7 .miles, cet) S600 pen matle Soy wee ye pelt et oh ee ee $4,200 
20° miles, -ac'1,400 per ails stage cee 2 oe ee ee 28,000 
2 * roiles,’ at’6,000 per inilel_ Beaten. tek) ETN ot EEN ee eee ee 
4.76:miles/*atvL,000 per milepw ae poeeeh eee 2h tb cee ee ae ados Raves 4,760 

Total ‘cost... athe l Uy Wee en i cel CR eee $48,960 


. The road is kept in good condition during the season of travel, which 
generally is from April to November, but this period is dependent upon 


& 
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the character of the season. During some winters which were milder 
and freer from snow than the ordinary winters in the Sierras, the road 
could be traveled the entire year, but such winters are exceptional. 

The Board of Supervisors of Mariposa County fixes annually the 
rates of toll to be charged, and the rates are not materially changed 
_ from year to year. They are: 


Hor passenger téamis! per passenger. 2212.2. 2s eo ee $1 00 
Pierre BES Oe TCM Lom ee ee EE Aoi NER Sa ee 1 00 
For freight teams loaded, per animal--.__-.._-.-..--.._-_- RS Bey 1 00 
Por freight teams emipuy, perranimiale eo) eek kt SO NR 6G 
MOrpackmaniivals” each Waves ee eo Ise 2 sud es eye Lee 75 
Mage NC Qi nce GGT sie Mies Be Weak de a © Oe, a a ee TE ca 374% 
Reis Oe rane Cece OMG Sel iae aan) ade oan owe dom can Le eos doe win pea 10 
eters Ure enige at ee none te ne UY Seer aee nos see ee 50 


The annual tolls collected are stated to have been to the year 1891, 
$2,500; from 1892 to 1898, inclusive, $1,000; or a total revenue from tolls 
of $338,932.71 to date. 

WAWONA TOLL-ROAD. 


The Wawona Road, as generally understood, has its initial point at 
Raymond, in Madera County, the terminus of the branch line of the 
Southern Pacific Railroad from Berenda to Raymond, and extends 
thence in a northerly direction, entering the south boundary of the 
Yosemite National Park at Wawona, and continues northerly to the 
Yosemite Valley, a total distance of 78 miles, of which length 26 miles 
are within the limits of the Yosemite National Park, and 7 miles lie 
wholly within the limits of the Yosemite National Grant. In addition | 
to this main line of travel, a branch line from the town of Mariposa 
makes junction with the main line at a point about 1. mile south of 
Wawona. Another branch leaves the main road at Four-Mile Station, 
some 4 miles to the south of Wawona, and runs thence in a mean- 
dering but generally easterly direction to the State grant surrounding 
the Mariposa Grove of Big Trees. Another branch leaves the main 
road at Chinquapin Station, about midway between Wawona and 
Yosemite Valley, and runs in a northeasterly direction to Glacier Point, 
which overlooks the Yosemite Valley near its head. 

Not all of the road described above is toll-road. On the main branch 
from Raymond to Yosemite, from a point 8 miles north of Ahwahnee, 
to a point on the boundary line between Madera and Mariposa counties, 
the road is maintained by the owner of the Miami sawmill, Dr. Cassell, 
of Iowa, and tolls are collected. At the boundary line begins the main 
toll-road, known as the Wawona toll-road, owned and controlled by the 
Yosemite Stage and Turnpike Company. 

Starting with an elevation of 5,200 feet, the road descends in a dis- 
tance of 3 miles to Summerdale at an elevation of 4,900 feet; thence to 
the Four-Mile Station, a distance of 3 miles, 5,000 feet is Poached: then 
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the descent is made to 4,028 feet at Wawona, in a distance of 4 miles. 
Hight-Mile Station is 8 miles beyond, with an elevation of 5,520 feet, 
and at a farther distance of 5 miles, 6,390 feet, the highest’ point in the 
road is reached. From here the road descends to Grouse Creek, eleva- 
tion 4,650, in 4 miles, and then ascends to Fort Munroe, with an eleva- 
tion of 5,330 feet, in a stretch of 2 miles, and here entering the boundary 
of the Yosemite Valley grant drops to the floor of the valley. The por- 
tion, however, from Fort Munroe to the floor of the valley was purchased 
by the State of California, and is now a free road. 

Ownership is vested in the Yosemite Stage and Turnpike Company, 
a corporation existing under the laws of the State of California, who, 
at our request, submitted a detailed report (original of which appears 
as “ Exhibit C” in the Report of the Commission on Roads in Yosemite 
National Park), from which we extract the following data: The cost of 
maintenance of that portion of the road from Madera County line to 
the valley, for a period of seventeen years, has averaged $2,465.20 per 
annum. The cost of construction was $52,000, which, considering the 
conditions prevailing at the time, was exceedingly reasonable. The 
company is unable to segregate the amount of tolls collected from each 
branch, so this matter will best be presented later on. The tolls col- ° 
lected are annually fixed by the Board of Supervisors of Mariposa 
County, and are at the present time as follows: 


South Fork and Yosemite Road. 


. For horse and buggy, or other vehicle, each horse___-.. --------------- $1 00 
For freight teams.loaded, per animal _--.-__._-.--.. PRC OR are bia Ph 1 00 
For freight teamis.emi pty, per animal. 20. 8. st. a ee ee ee 50 
For-horsesand! mules and rider. S020 22 Ae See eee 1 00 
For animals! packed, each €.24- 4 22 a ee ee ee 75 
For animals loosepeaeh os 5c gets cig i ay ight Se ee 25 
For sheep and hogeneach 20 tle see erie) oe eee ees eon eee 10 


Road from Wawona to Boundary Line Between Mariposa and Madera Counties. 


For horse and buggy, or other vehicle, each horse -_--...3-.-.--...--.-- $1 00 
For freight teams loaded, peranimal .-4tl0/U ss. st eee 1 00 
For freight teamsemptyy per Bhimal Jot. 24h ee eee 50 
Mor animals packed, wach: Cycall a eee oeiee io sd ee 50 
Hor borses, mules) or oxen teach, LOOSCh ee. ease cee eS 25 
For sheep and hogs/each iy Sirk See emote Bee ice. are hoe 10 
Hordhorse and ridér'g fo. Wail okies ei Biel ra ae Pole 50 
Bridge South Fork of the Merced River, near Wawona. 
Mor horse and riders: OWRD, cae ee tee eee UL ee oe Be $0 25 
Morianimals loose, @a0huseedis.seaeucsee oes Ps. oe 05 
wor inimals packed, each ylo: oes kan oe 10 
for sheep; hogs; and goats, per 100ie 24572252. 2 ee 75 
Aor horse and buggy, each Norse weoce psec. poe bd Se ee 25 


The company maintains this road open to travel from April to 
December, and some years during the entire winter, depending on the 
character of the season. | 
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The road construction purposes may be divided into three classes: 
Sidehill work, with “cuts and fills,” as general characteristics of the 
road, and a much heavier class of side-hill work, involving heavy “cuts 
and fills,” with high retaining walls, and the removal of rocks and trees. 
The first class would cost $1,200 per mile, there being about 20 miles 
of this class of work. Of the second class, $2,000 per mile would be 
necessary for construction; of this class there are 8 miles. While for 
the third class, rock work with heavy retaining walls, the aggregate 
length would be about 1 mile, and would cost $5,000, making the total 


cost for the road $46,000, the grade varying from zero to 10 per cent; 


o 


in some few places for short distances, 12 per cent; by far the major 
portion of the grade approximating 6 per cent. The width varies from 
8 to 20 feet, and there are but few places where teams cannot pass, and 
those for only short distances of 100 to 200 feet. Its present condition, 
for a mountain road, carrying such heavy traffic, is very good. 


MARIPOSA BRANCH. 


The portion of this road upon which tolls are collected begins at a 
point 24 miles east of White & Hatch’s sawmill, and covers the road to 


- a junction with the main line at a point about 1 mile south of Wawona. 


The initial point has an elevation of 3,500 feet, and the road rises to 
the summit of the Cowchilla Mountains, an elevation of 5,800 feet, in 6 
miles, descending from there to the junction with the main line, at an 
elevation of 4,450 feet. The grades vary from zero to 14 per cent. The 
width of this road permits the passing of teams at all points, and will 
readily average 16 feet. The ownership is vested in the Yosemite Stage 
and Turnpike Company, who maintain the road in fair condition. 
Their report of the cost of maintenance, covering a period of seventeen 
years, gives an average of $681.50 per annum. They also report its cost 
at $15,500, which seems to us a reasonable estimate, but we think that 
$14,000 would construct this road at the present day, and, possibly, 
with the same amount of money, better grades could be obtained. The 
tolls collected cannot be segregated for this branch. The rates of toll, 
as allowed by the Board of Supervisors, are as follows: 


Road from White & Hatch’s to Wawona. 


Mor Norse and Diem. Gf Wagol 912. 5.52 so eee a a te oe Coe ea LOO) 
HORPWOHOrses 2G) Doerr Aol WASOTY sacl. be a de vee an ion ee oe 2 00 
For each additional animal in teams of all kinds _.-_ .---.-.-..--.--.. 1 00 
Forireight teamsempuy, per horse; 20253 2 ahs yo.) 2 ts ee ake Gn os 50 
1 'avep eit ae Me Peer Pear oe!) Wyn ee eanT ORC eee emas Aaa The same as horse teams. 
Poe sa0d le animal, With mOerse cre. woo ee eae 2 ae es ee oe ees 50 
Pormeniinaie pDaekeds CNcli merece mee De Vn MS SN UN Fae cece 25 
for ioose horses, mules, omcattioe, each, o 2.2242. sys Sa 20 
Wor wosh. Sheep, atl Poate eaGOac. 8 ao og el oe ee ea 05 


This road is open to the public from April Ist to December Ist, or 
longer, the length of time dependent on the character of the season. 
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CHINQUAPIN BRANCH. 


This branch extends from Chinquapin Flat to Glacier Point. 

Beginning at Chinquapin, at an elevation of 6,250 feet, ascent is made 
to the divide, at an elevation of 7,650 feet, in a distance of 4 miles. 
Thence it descends to 7,000 feet at the crossing of Bridal Veil Creek, 
which is reached in a distance of 2 miles. Ascending again, the road 
reaches an elevation of 7,900 feet, near Ostrander Rock, where it 
crosses the boundary line of the Yosemite Valley grant. Continuing 
on practically this level, the road passes to the southeast of Sentinel 
Dome, at an elevation of 7,800 feet, and from there descends to an 
elevation of 7,300 feet at Glacier Point, a distance of 4 miles from 
Ostrander Rock, the total length of the road being 14 miles, of which 
amount 4 miles is within the boundary of the Yosemite Valley grant. 
- The grades on this road vary from zero to 14 per cent, and the width 
is sufficient at all places for teams to readily pass one another. The 
ownership of the road is vested in the Yosemite Stage and Turnpike 
Company, who maintain the road in good condition. The cost of main- 
tenance of this road averages about $850 a year. The cost of construc- 
tion, as shown by the company’s report, was $8,000, an exceedingly 
reasonable cost, and we are satisfied that the road could not be con- 
structed at the present time for a less sum of money. The amount of 
tolls collected on this branch has not been segregated by the company 
in its report: The rates of toll, as allowed by the Board of Supervisors © 
of Mariposa County, are as follows: 


Road from Chinquapin to Yosemite Grant, Near Glacier Point. 


ior ireight teams, pervhorse, loaded 02. .2 025. ae ue chan 2 eee eee 
Morireigit teams, per WOTSE, CIALLY "So... i kee cee ke Ce seen ee cee 12% 
For horse and buggy, or other vehicle, per horse ......_..--..---.--- 25 
Kor hotaeand wider aie oo age hs eae Oc Nee Reo ae 121% 
For doose horses, ni ures, and cattle, each 25.002 cle ee pet 9° 
or 'sheep, goats, ant noms each. +. 2250 seo cea ce ee oe cope ner eee 02 


This road is open for travel from the 15th of June to the Ist of 

November. 
THE BIG TREE BRANCH 

Is a road branching from the main line between Raymond and Wawona, 
and giving access to the Mariposa Big Tree Grove. Leaving the main 
road at Four-Mile Station, at an elevation of 5,000 feet, the road extends 
thence in a general easterly direction, but is exceedingly meandering in 
character, and crosses the boundary line of the Mariposa Big Tree Grove 
at an elevation of 5,600 feet, at a distance of 2 miles, the grades varying 
from zero to 10 per cent. The width is sufficient at all times for teams 
to pass. ‘The ownership is vested in the Yosemite Stage and Turnpike 
Company, who maintain it in good condition. The cost of maintenance 
of this branch is included in that of the main road. The statement 
shows the cost of construction to have been $1,250, a very reasonable 
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amount, and one which would be necessary at the present time to dupli- 
cate the road. The tolls collected have not been segregated in this 
instance by the company, but the rates, as allowed by the Board of 
Supervisors, are as follows: 


From Wawona to Big Tree Grant Line. 


Por trevehs teams toateuy perranimalien 24 22°02. sae lee $0 50 
Ponireéiznt ceases empty, mer amimial oes le eee 25 
For horse and buggy, or other vehicle, per horse -.-.._-..----_--. --- 50 
DOr Slay AC KCO mea Cian ts. meee kes are 2 oe ee 25 
Pordsorses, miles, or oxen, loose, each jeu. 3 Slee la lek 124% 
WrOI*Meeyy min TOMS. Gl Cliyet ts ete. ssc 1) aed Meee ce ae 05 
(LED CEMT GMP to a Oa SSCS Ae ee aR alae cee den ee, Re 25 


This road is open for travel from April to December. 
Summarizing the roads owned and controlled by the Yosemite Stage 
and Turnpike Company would give the as tae 


Ost OF Construction: OF TORUS (o_o secu a cee beth $76,750 00 
2. Cost of maintenance’ of roads, 17 years ..s.22.2 2.2. 22...525.202 65,636 78 


Cost of construction includes the bridge spanning the South Fork of 
the Merced River at Wawona, and is for a total mileage of between 59 
and 60 miles. We believe that these roads can be built at the present 
day for $70,750. The tolls collected over the entire system of roads 
owned by the company appear to have been $221,254.11 for a period of 
seventeen years, from 1882 to 1898, inclusive. Had an accurate account 
been kept previous to 1882, this amount would have been increased 
from 15 to 20 per cent, as shown by the statement of the company. 


TIOGA ROAD. 


The proper name for this road is “The Great Sierra Wagon Road.” 
The initial point is in Section 34, T.18., R.19 E., near Sequoia Post- 
office, and, keeping in this tier of eee, the tes runs in a general 
easterly direction until it reaches the eastern boundary of the Yosemite 
National Park, near the northern part of T.15., R. 25 EH. Outside the 
boundary it turns and continues due north for a distance of 6 miles to 
the Tioga mines. . Its length is 56.15 miles, about 51 miles of which are 
within the limits of the Yosemite National Park. 

With the initial point 4,450 feet above the sea-level, the road descends 
through 2.2 miles to the South Fork of the Tuolumne River, at 4,160 
feet, then ascends with an easy grade to 6,380 feet at Aspen Valley, in a 
distance of 8.36 miles; continuing to ascend, the lower crossing of the 
Middle Fork of the Tuolumne River, with an elevation of 7,000 feet, is 
reached in 4.3 miles; and White Wolf, 8,090 feet, in a farther distance 
of 5.62 miles; and the summit, 8,550 feet high, 2.56 miles beyond. 
From here is a gradual descent to the crossing of Yosemite Creek, 7,200 
feet, in 3.85 miles, when the road again ascends, passing through Porcu- 
pine Flat, 8,000 feet, distant 3.84 miles; thence through 5.19 miles to 
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Snow Creek Divide, elevation of 8,700 feet. From here to Lake Tenaiya 
the grade is a descending one, the elevation of the lake being 8,146 feet, 
and the distance 2.81 miles. From this point the grade ascends to the 
summit, with an elevation of 8,690 feet, in a distance of 2.95 miles. It 
then descends to the Tuolumne Meadows, with an elevation of 8,550 
feet, in a distance of 5.88 miles. Beyond, the ascent is gradual until 
the summit of McLean’s Pass is reached, with an elevation of 9,941 
feet, in a distance of 7.03 miles. From McLean’s Pass to the terminal 
point, Tioga, with an elevation of 9,795 feet, is 2.06 miles. (A Beene 
of the road accompanies the original report.) 

There is no uniform grade to this road, it varying from zero to 10 per 
cent. The road, however, was skillfully laid out, and it may safely be 
said that most of it has a grade of only 3 per cent. The width varies 
from 10 to 20 feet, the greater portion being about 14 feet, and there can 
be no difficulty in teams passing one another at almost any point, but 
at the narrower points along the road suitable turnouts are provided. 

The present owner of the road is Captain Rudolphus N. Swift, Acush- 
net, Mass., and he has furnished us a report showing titles, cost of 
construction, rates of toll, etc. * * * from which it appears that 
the original cost of construction was $62,000. The Great Sierra.Con- 
solidated Silver Company was the original constructor of this road, and 
it was exceedingly well built, the bridges having fine stone abutments, 
and there is a particularly well-built section of sea-wall along the shore 
of Lake Tenaiya. Retaining walls were located wherever there was the 
least necessity for them, and all are well constructed. The surfacing 
of the road was originally good, but now practically all gone, and many 
of the timbers in the bridges are rotten. The Commission, on its tour 
of inspection over the road, was obliged to make repairs, and to replace | 
rotten timbers before passage could be made over the bridges. The 
retaining walls in a few places have given way, and the surface of the 
roadbed has been badly washed, heavy gullies having been cut in places. 
Where the road has passed over rock all of the earth surfacing has been 
washed away. This is particularly noticeable in the descent to and 
ascent from Yosemite Creek, and in the descent to Lake Tenaiya. The 
road was also obstructed by fallen timber, which, in some instances, 
measured 6 feet in diameter. | 

It appears that no road work in the way of maintenance has been 
done by the owner of the road for a number of years, though some 
slight work has been done by campers traveling over it. The cost of 
construction of a like road’at the present time may be summarized as 
follows: Of flat and slightly sloping ground there are 20 miles, which 
would average in cost $400 per mile. Of hillside rock, requiring cuts 
and fills, the removal of timber and small rocks, there are 33 miles, 
which would cost $1,200 per mile. Of rock work, the construction of 
retaining walls, and heavier cuts and fills, there are 2 miles, which 
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would cost $2,500 per mile, and of sea-wall around Lake Tenaiya there 
are 1.15 miles, which would cost $5,000 per mile, giving a total of 
$58,000 for the road. 

It appears. that in the early history of the road some tolls were col- 
lected. None, however, have been collected for a number of years past. 
The rates of toll are fixed by order of the Boards of Supervisors of 
Mariposa and Tuolumne counties, and are as follows: 


From Crocker’s Station, in Tuolumne County, to Tioga, in Mono County, 
a Distance of 56.15 Miles. 


SPL ICGl eater witli ewe GOrses Sotelo et ay we fe! ie peal oe cy ee ye a $5 00 
FOO ea Ona GES L Rtane rn ele  at Oa Ne a se. Uh ll ey 1 50 
Empty wagons, half rates. . 

ORO ECE Mei Cate TOTS ny oe ou ee Leche Miata ign Da keg 2 50 
DMA Ru tie sis SEE ES  2e KOR ABR LD C12 e ei a Wo AME aes ca eS Creme 4. Oe On ee COA 1 00 
Peeves Gre CPIM Gl a ters ene hee ote a thal ee cel a tec cue aee OC 
LMR DY fo 28 U8 ag 07 EN UR cn ee CCT I oe Ma MORMON 1 50 
DORE ROTses AMC Calta swore aise e Cody Ce ed eee hn 
PCT rama OOAbe CAC Ime Jen yo aver oe see Dae ial ei te 10 


And for a less distance than the whole thereof in such proportions of 
the whole amount of tolls allowed to be charged as the distance traveled 
bears to the whole distance of the road. 

No attempt has been made to keep the road in order and suitable for | 
travel since the closing of the Tioga Mine, in 1885. Were there an ex- 
tension of this road to points of settlement to the east of Tioga, thus 
making the road a thoroughfare, the road would doubtless have been 
maintained open from June 15th to November Ist during ordinary 
seasons. 

Under the provisions of the act looking to a new wagon road connect- 
ing this road with a road traveled by wagon in Mono or Inyo counties, 
your Commission inspected three possible routes, namely, the Mill Creek, 
the Levining Creek, and the Bloody Cafion, these being the only practi- 
cable routes, and they are presented in detail, as follows: 


MILL CREEK CANON ROUTE 


May be best divided into five sections, as follows: 

Section 1, from the Tioga Road to Saddle Bag Lake. 

Section 2, Saddle Bag Lake to head of Mill Creek Cafion. 

Section 3, head of Mill Creek Cafion to beginning of Slide. 

Section 4, Slide to foot of cafion. 

Section 5, foot of cafion to road connection in Mono County. 
Section 1 leaves the Tioga Road about a mile north of Tioga at an ele- 

vation of 9,900 feet, and ascends to an elevation of 10,300 feet. The 
country is rolling close to the foot of the mountains. The soil is of a 
micaceous granitic character, and exceedingly susceptible to wash. 
Somewhat expensive ditching for drainage of storm-waters would there- 
fore be necessary to protect the roadway. The section would be about 
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2 miles in length, with an average grade of 6 per cent, varying from 
2 to 8 per cent, and costing $1,500 per mile, or $3,000 for the section. 

Section 2 ascends from 10,000 feet to 10,700 feet, passing around the 
eastern shore of Saddle Bag Lake and over the side of Mount Warren, 
the formation consisting of a soapy, slaty shingle, broken in flat pieces,. 
and varying from the size of a saucer to three or four times that size, 
and of an inch in thickness. The side of the mountain standing at an 
angle of 45 degrees, the entire roadway would be of sidehill character, 
and would have to be supported by a retaining wall on the lower side, 
and likewise protected by a retaining wall on the upper side, supporting 
an enormous surcharged mass of this material. Without these walls it 
would be impossible to construct or maintain this section. The length 
of the section would be 4 miles. No average grade could well be estab- 
lished, the grades varying from zero to 10 per cent. The cost per mile 
would be at least $5,000, thus Bae a total cost to the section of 
$20,000. | 

Section 8 is the most expensive portion of work on the entire route. 
Descending from an elevation of 10,500 feet to 9,700 feet, and passing 
for its entire length over solid rock, with an angle of at least 85 degrees, 
almost the entire length would have to be in gallery. The rock is of an 
igneous character and of exceedingly fine texture and tough, presenting 
great resistance to the action of explosives. The length of the section 
would be 1.5 miles, and an average grade of 10 per cent could be main- 
tained over the entire distance, and the cost of construction would be at. 
least $15,000 per mile, or $22,500. 

Section 4 descends from 9,700 feet to 8,600 feet over a loose A etio 
shingle of even a worse ieee than that at Saddle Bag Lake, stand- 
ing, as it does, at an angle of 60 degrees, which is barely more than the 
angle of repose, thus necessitating higher and more expensive retaining 
walls than those of that section. The length would be 2 miles, and the 
cost per mile $7,000, cost of the section being $14,000. 

Section 5 descends from 8,600 feet to 8,000 feet over the floor of Mill 
Creek Cafion, which is rough and covered with large bowlders and dense 
brush and small trees. While not difficult of construction from an 
engineering standpoint, the work will be necessarily expensive. The 
length is 8 miles, and the cost per mile would be $1,500, the total cost of 
the section being $4,500, thus giving a total length to this route of 12.5 
miles, and a total cost of $64,000. . 

It would also seem from personal observation, as well as from infor- 
mation gleaned from residents, that the snowfall in this cafion is of 
exceeding depth, and,\that, owing to its conformation, the action of the 
sun in melting the snow is much retarded, the result being that a road 
through this cafion would be closed to travel for a much longer period 
_ than those through either Levining or Bloody cafions; another disad- 
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vantage being that this route would be fully 10 miles longer from the 
eastern to the western side of the mountains than either of the other 
named routes. 

LEVINING CREEK ROUTE. 

This route may be divided into three sections, as follows: 

Section 1, from a point on the Tioga Road, about 2 miles south of 
Tioga, to a small lake at the head of Levining Cafion. 

Section 2, from the lake to the floor of Levining Cafion. 

Section 3, from end of Section 2, along floor of cafion to road connec- 
tion in Mono County. 

The sections, in detail, are as follows: 

Section 1 descends from an elevation of 10,000 feet to 9,500 feet, passing 
over earth with a few bowlders. Some small trees and underbrush 
would have to be removed. The length of the section would be about 
2.25 miles, the average grade would be about 4.2 per cent, and in no case 
need the maximum grade exceed 5 per cent. The cost per mile for the 
section would be $600, giving a total cost for the section of $1,350. 

Section 2, descending from 9,500 feet to 7,500 feet, and passing over 
talus and rock in place. The rock being of granitic formation, is easily 
worked by the use of modern explosives. But little drilling will be 
necessary to make the explosives effective. The rock shatters easily, 
and can in almost all cases be used for filling and “chinking” within 
a few feet of the point of removal. On account of the elevation to be 
overcome, it has seemed wise to reduce the grade by lengthening the 
section by means of “switchbacks”; this, therefore, makes the section 
4.76 miles in length, and gives a grade of 8 per cent, which can be kept 
uniform throughout the length of the section. All things considered, 
this has seemed the economic grade to adopt for this section, for, while 
a less grade might be established, to do so would, perforce, lengthen the 
section and, in a like ratio, increase the cost of construction, with com- 
paratively little benefit to travel. While to increase the grade would 
have decreased the mileage, and also the cost, it was not deemed wise, as 
a grade above 8 per cent is burdensome to travel. The width for the 
roadbed for the section should be 10 feet. This would accommodate all 
the travel on the road for years to come. The cost per mile for the 
section would be $5,000, thus giving for the section a total cost of $23,800. 

Section 3 descends from an elevation of 7,500 feet to 7,200 feet, and 
follows along the floor of Levining Creek Cafion, the soil consisting of 
mold mixed with disintegrated granite. There are no difficulties to be 
encountered in the construction of this section, the principal work con- 
sisting in the clearing away of small aspen trees and underbrush, which 
could be used for mattress at one or two boggy places, which would have 
to be drained by short ditches emptying into Levining Creek. The 
length of the section would be about 3 miles, and the grade would aver- 
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age 2 per cent and vary from I to 4 per cent in places. The cost of 
construction is placed at $500 per mile, which gives a total cost for the 
section of $1,500. 

This would give a total-length to the road of 10.01 miles, and a total 
cost of $26,650, exclusive of engineering superintendence. 

There are many points in favor of the Levining Creek route, notably, 
it is but 10,000 feet in elevation at its highest point, as against an eleva- 
tion of 10,600 feet at Mono Pass on the Bloody Cafion route, and 10,700 
feet between the Saddle Bag Lake and the head of Mill Creek Cafion, 
reached in the last-named route. This route also presents the least 
engineering difficulties, and here a roadway can be constructed for a less 
amount of money than by way of either of the other routes. It is the 
middle route between Mill Creek on the north and Bloody Cafion 
on the south. It also gives a much shorter line of communication 
between the Mono Lake Basin and its tributary territory on the east 
and the Great Central Valley of.California on the west than the Mill 
Creek route, and fully as short as the Bloody Cafion route. It can also 
be kept free from snow for a longer portion of the year than either of 
the other routes. 

| BLOODY CANON ROUTE. 

This route would best be divided into five sections, to wit: 

Section 1, from the junction of the Lyell and Dana forks of the 
Tuolumne River to the crossing of the Dana Fork. 

Section 2, from the crossing of Dana Fork to the head of Mono Pass. 

Section 8, from the head of Mono Pass through the gorge of Bloody 
Cafion to the foot of the same. 

Section 4, from foot of Bloody Cafion gorge, along Saddle to floor of 
Bloody Cafion, near Walker Lake and boundary of Yosemite National 
Park. 

Section 5, along the floor of Bloody Cafion to road connection in 
Mono County near Farrington’s. 

Section 1 ascends from an elevation of 8,594 feet at the initial point | 
to 9,800 feet at the head of Mono Pass. The general character of the 
country is meadow land, interspersed with bowlders and trees, there 
being but little brush; the distance being 6 miles; the grade averaging 
4 per cent, and varying from 1 to 6 percent. The cost of construction 
would be $800 a mile, giving a total cost of $4,800 for the section. 

Section 2 is of the same general character of soil as Section 1. There 
are, however, less trees and more rock. The roadway here ascends from 
9,800 to 10,600 feet, the section being 3 miles in length. The grade 
would average 5.5 per cent, and vary from 2 to 8 per cent, the cost of 
construction being $1,000 a mile, a total for the section of $3,000. 

Section 3 presents the greatest engineering difficulties, and is the 
most expensive of the route, descending from an elevation of 10,600 feet 
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to 9,000 feet, and passing over and around bluffs precipitous in char- 
acter and of a granitic character, bordering in places to trap and 
porphyry. The use of considerable quantities of explosives would be 
necessary; the rock is, however, of a character not unusually difficult 
to work. The lower portion of the roadway passes over talus that 
could be broken by hammer and moved by crowbars. The length of 
the section would be about 3.02 miles, and the most feasible grade would 
seem to be 10 per cent, which could be kept uniform for the entire dis- 
tance. There should be turnouts at every thousand feet, and by their 
use the width of the roadway could be kept down to 10 feet. The cost 
would be $7,000 a mile, or $21,140 for the section. 

Section 4 descends from an elevation of 9,000 feet to 7,900 feet, carries 
the roadway along the hillside and through earth, with but few loose 
rocks and small timber inthe way. The length of the section would be 
3.5 miles, with an average and uniform grade of 6 per cent, the cost of 
construction being $1,500 per mile, or $5,250 for the section. 

Section 5 runs along the floor of the cafion, descending from 7,900 
- feet to 7,400 feet, the entire distance being over good earth, with some 
underbrush to remove. The section would be 2 miles long, and. have 
an average grade of 5 per cent, the cost of construction being $500 per 
mile, or $1,000 for the section. 

This would give a total length for the route of 17.7 miles, and a total 
cost of $85,190. 


WAGON ROAD TO HETCH HETCHY VALLEY. 


Leaving the Big Oak Flat Road at Hodgden’s, a park road was 
followed to the South Fork of the Tuolumne River. Here junction is 
made with the Tioga Road, which we traveled to the top of a hill, a dis- 
tance of 1.25 miles; thence by a private road through Carlin’s ranch to 
the middle fork of the Tuolumne River, and thence over a park road to 
the Hog Ranch. This distance, by already existing road, is 7.18 miles, 
as just described. From this point on to the Hetch Hetchy no road 
exists, and a location for a proposed roadway was viewed. 

It can best be divided into three sections, as follows: 

Section 1, from the Hog Ranch to a point a mile north of the cafion. 

Section 2,from end of Section 1 to a flat 600 feet above the southwest 
corner of Hetch Hetchy Valley. 

Section 8, from end of Section 2 to floor of Hetch BE Valley. 

The sections in detail are as follows: 

Section 1. Leaving the Hog Ranch at an altitude of 4,736 feet, the 
roadway gradually ascends to an elevation of 5,500 feet at the end of 
the section, the roadway traveling a somewhat rolling country, with but 
little rock and some trees of small size, the section being entirely in 
earth. The distance is 6 miles, and would give a grade varying from 
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1 to 5 per cent, and can be constructed for $1,200 per mile, or $7,200 
for the section. This would include the cost of drainage and culverts. 

Section 2 descends from 5,500 feet to 4,100 feet, a distance of 1,400 
feet in elevation. The major portion of the way is over solid rock of a 
granitic character, which is somewhat decomposed and easy to work. 
Portions of the roadway would be along the face of bluffs standing at 
angles of from 45 to 80 degrees, while at other places long benches 
exist which could be utilized in the final location. There would be 
many heavy cuts, and in other places fills with retaining walls would 
be necessary. The length of the section would be about 6 miles. No 
uniform grade could be established, but in no case would it be necessary 
to have a grade in excess of 10 per cent, though in order to accomplish 
this many switchbacks would have to be made use of. The cost per 
mile for labor and tools, materials and explosives, in this section would 
average $6,000, or $36,000 for the section. 

Section 3 descends from 4,100 feet to 3,660 feet, passing over solid 
rock standing at an angle of 80 degrees, and detritus, requiring numer- 
ous switchbacks. The major portion of the detritus would have to be , 
supported by a heavy retaining wall. The length being 1.5 miles, grade 
could be kept uniform at 5.5 per cent, the cost averaging the same as the 
previous section, $6,000 per mile, or $9,000 for the section. 

Thus giving a total length of new road of 13.5 miles, and a total cost 
of $52,200. 

A road into Hetch Hetchy Valley having been constructed Aine this 
route, connection could then be made with the railroad system of the 
State by running a road out over the northern side of the Hetch Hetchy 
Valley, thence to McGill’s Meadows, and from there to Carters, an 
approximate distance of about 25 miles, which is the projected terminus 
of a narrow-gauge railroad now in process of construction by the West 
Side Flume and Lumber Company. The latter road begins at Chinese — 
Camp, where connection is made with the Sierra Railway, which ulti- 
mately makes connection with the Southern Pacific and Santa Fé 
systems in the San Joaquin Valley. 


TENAIYA CANON ROUTE 


Can best be divided into seven sections, as follows: 

Section 1, leaving the Tioga Road at the western end of Lake Tannin 
and extending to the head of the first falls on Tenaiya Creek. 

Section 2, from head of falls to flat. 

Section 3, through flat to head of second falls. 

Section 4, falls to second flat. 

Section 5, through second flat to head of Cascades. 

Section 6, through Cascades to Yosemite Valley. 

Section 7, from end of Section 6 to Mirror Lake. 
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The sections, in detail, are as follows: 

Section 1. Leaving Lake Tenaiya at an elevation of 8,200 feet, and 
following the outlet of the lake, or Tenaiya Creek, the grade is a 
descending one until an elevation of 8,000 feet is reached at the head of 
Yale Falls. The roadway through this section would pass over a 
meadow with a gentle slope to the west, with enough coniferous trees of 
moderate size to make a pleasing shade. But few bowlders are 
encountered. The major portion of work on this section would be the 
“turnpiking” and ditching of the roadway, which could be easily done 
with a plow and road machine. The length of the section would be 
1.75 miles. A grade could be obtained varying from zero to 8 per cent, 
and the cost of construction would not exceed $500 per mile for a first- 
class roadway of 16 feet in width, exclusive of ditches. This cost would 
also include culverts for drainage, which would not need to be placed at 
some few points, aud should be made of a good vitrified pipe, and at 
different points vary in size from 6 to 10 inches. The cost of the 
‘ section would be $1,050. 

Section 2: Descending from 8,000 feet to 7,700 feet. _ At this place 
Tenaiya Creek flows over solid granite of exceeding smoothness, in fact 
glacially polished, and the cafion becomes a gorge, of no great depth, 
however. Nor is the incline of the sides so great that one cannot walk 
over them by the exercise of due caution, their angle probably averaging 
20. to 25 degrees. The roadway at this point would be of sidehill 
character. The rock cut from the uphill portion could be utilized for 
retaining walls and fill on the lower or downhill side. These retaining 
walls are easy of construction, and should be made of dry rubble. On 
this section the roadway width should be contracted to 10 feet, with 
two turnouts for the section. This section, properly constructed, should . 
not need repairs for a century. The length of the section would be 
1.42 miles; this length being necessary to obtain the proper grade, the 
air-length line of the section being probably not over 1,000 feet. The 
above-mentioned length having been given to the section, the grade 
could be established at $ per cent and kept uniform for the entire length 
of the section. The cost per mile of this section can be best summarized 
as follows: Blasting and moving rock from cut to fill, 80 cents per 
yard; building retaining wall and parapet on lower side of roadway— 
both wall and parapet to be of dry rubble—20 cents per linear foot, as the 
cut would equal the fill, and the yardage would be about 2,500 yards, 
or cost $2,000 per mile, and with 5,280 feet of retaining and parapet 
wall at $1,056 would give a cost of $3,056 per mile. If it were thought 
more advantageous to do so, the retaining and parapet wall could be 
laid in lime or cement mortar, increasing the cost from $1,000 per mile 
for the former and $1,250 for the latter-named material. The cost for 
this section may therefore be placed at $4,339.50 for dry rubble walls. 

7—H 
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Section 3 descends from an elevation of 7,700 feet to 7,300 feet, follows 
over the floor of a small valley presenting no engineering features of note, 
the main work consisting in the removal of bowlders and trees. The 
length of the section would be 1.25 miles, and the grade average 5.5 per 
cent. The cost per mile would be $1,000, making a total cost of $1,250 
for the section. . 

Section 4 is the one presenting the greatest difficulties, and the one 
that would consume the major portion of the money necessary for the 
construction of the road. Beginning at an elevation of 7,300 feet at the 
head of the falls, to the foot of the falls in a horizontal line is a little 
less than 1,000 feet, while the vertical drop at this point is 1,500 feet, or 
to an elevation of 5,800 feet. Up to this point the proposed roadway 
would follow the course of Tenaiya Creek. Here the creek would have 
to be abandoned and a tunnel run in a northeasterly direction for a 
distance of 600 feet; thence, bearing more to the west, a gallery would 
run for a distance of 800 feet, from where the roadway would be a heavy 
cut and fill over solid rock and talus for a distance of 1,200 feet; thence ~ 
by gallery and short tunnels for a distance of 4,500 feet to the talus, 
from whence a distance of 5,300 feet would take the roadway to the floor 
of the second flat, giving a total length of 12,400 feet, or 2.34 miles. 
This is for an average grade of 12 per cent, which should be sustained 
for the entire distance. The width of roadway on this section should, 
of course, be minimized to save expense, but in no case should the road- 
way be reduced to less than 8 feet in the clear. Turnouts, etc., should 
also be provided at proper distances. 

The cost in detail would be: 


600 ft. tunnel, at $5 per yard (3.15 cubic yards per foot) _---_.-------- $9,450 
5,300 ft. gallery, at $3 per yard (2 cubic yards per foot)_.--.___--_---- 30,600 
12,200. ft..sidehill, iat $2 per dinear footie. 2S eee ee 2,400 
5,300 ft. talus; abel perdinearToousuen- oso. . Jere ees eR ee 5,300 

Total for, section 6 geese ee rset OC eee ane: 3 ei emma $47,750 


Section 5 follows the floor of the second flat from an elevation of 5,800 
feet to 5,300 feet, thus descending 500 feet ina mile and a half, giving a 
grade of about 6 per cent. The country presenting no difficult features, 
other than the clearing of trees, brush, and rock, the cost would be $2,000 
per mile, or $3,000 for the section. 

Section 6 again comes to falls, descending from 5,800 feet to 4,800 feet. 
There are no engineering features to the section, though the character of 
the rock work would be expensive, there being many heavy cuts and 
fills in the section. The length would be about 1.25 miles, the grade 
varying from 6 per cent to 10 per cent; the cost per mile would be $7,500, 
or $9,375 for the section. | 

Section 7 descends from 4,800 feet to 4,100 feet at Mirror Lake, in the 
Yosemite Valley. The upper two thirds of the distance is over rough 
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talus, with a heavy growth of brush, the length being about 4 miles, the 
grade varying from 2 per cent to 8 per cent, the average cost per mile 
being $4,000, or $16,000 for the section. 

Giving a total cost.of $82,764 and a length of 14.51 miles for the entire 
road. 


NEW WAGON ROAD FROM YOSEMITE VALLEY TO SUITABLE POINTS IN 
MERCED, MARIPOSA, AND TUOLUMNE COUNTIES. 


We present for consideration a road along the Merced River as ful- 
filling the conditions of a best attainable new route from the Yosemite 
Valley to the several points mentioned. Such a road would afford the 
most direct and easy connection with Merced County at Merced Falls, 
and at Benton Mills on the river connection would be established with 
the existing road system of Mariposa County, and give a better connec- 
tion with the railroad in Tuolumne County than is possessed by any of 
the existing roads, or could be had by any other practicable new road, 
and we submit the following in relation thereto: 

A road along the cafion of the Merced River from the boundary of the 
Yosemite Valley at the Cascades, to Merced Falls, should, for construc- 
tional purposes, be divided into eleven sections, as follows: 

Section 1, from the Cascades to Grouse Creek, a distance of 2.75 miles. 

Section 2,from Grouse Creek to Indian Creek, a distance of 3.25 miles. 

Section 8, Indian Creek to Hennessy’s, a distance of 2 miles. 

Section 4, Hennessy’s to Ned’s Gulch, a distance of 8.75 miles. 

Section 5, Ned’s Gulch to Filiscana Creek, a distance of 4.25 miles. 

Section 6, Filiscana Creek to Colorado Gulch, a distance of 4.75 miles. - 

Section 7, Colorado Gulch to McCabe’s Flat, a distance of 3.25 miles. 

Section 8, McCabe’s Gulch to Sherlock Gulch, a distance of 4 miles, 

Section 9, Sherlock Gulch to Split Rock, a distance of 7.50 miles. 

Section 10, Split Rock to Jones Flat, a distance of 15.25 miles, 

Section 11, Jones Flat to Merced Falls, a distance of 6.25 miles. 

Work on these sections may be divided into three sections: 

First—Rock work, embracing the removal of large bowlders and 
certain jutting promontories of rock in place; the construction of heavy 
retaining walls and some rock “cuts and fills.” The cost of this work 
would vary at different points, but would average $7,000 per mile. 

Second—Sidehill work, where the cuts and fills would be largely in 
earth, with slight rock work and some timber, the cuts as a general 
thing equaling the fills, and at many points a slight retaining wall 
being a necessity, which would cost $1,800 per mile. 

Third—Earth work, which would cost $700 per mile. Under this 
classification, the road generally follows along level and gently sloping 
ground, and presents but few obstacles, these mainly in the way of 
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bowlders, small timber, and underbrush, which would of necessity nave 
to be removed. 

To the first class of work Saree Poh Sections 2 and 5, making 
a total length of 7.50 miles, or a total cost of $52,500. 

The second class embraces Sections 4, 6, 8, and 9, with a total length 
of 25 miles, a fair estimate of cost being $45,000. 

The third class embraces Sections 1, 8, 7, 10, and 11, a total distance 
of 29.50 miles, at a cost of $20,650. 

Making a total cost of the road, $118,150. 

In addition to this, however, is bridge work, which would also include 
the large culverts, the small culverts being included in the road work 
proper. For the bridge work just mentioned, a conservative estimate 
would be $15,000, which would construct stone arches of great perma- 
nence wherever necessary. This all being exclusive of engineering or 
superintendence, which would amount to about 2.5 per cent of the cost, 
giving a grand total for the road completed of $136,478.75. 

From the initial point, Merced Falls, with an elevation of 360 feet, 
to the crossing of the South Fork of the Merced River, in Section 4, the 
grade would vary from zero to 38 per cent, the latter being the maximum 
grade necessary at any point, and that only for short distances.. From 
this point to Hennessy’s the grade would increase, at times running as 
high as 5 per cent, which would be the maximum. From here to the 
Cascades the rise is much more abrupt, and at places a grade of 10 per 
cent would be attained. It should be noted, however, that by far the 
major portion of the road is but little in excess of 1 per cent, only some 
4 or 5 miles having higher grades, so that it would be well within reason 
to expect ordinary teams to travel the greater portion of this road at a 
speed of 8 miles per hour, thus giving access to the Yosemite Valley | in 
a day. 

A fact worthy of note on the Merced River Cafion route is that many 
roads now go within a mile of the cafion of the river, and were the road 
built along its course these roads would soon be extended to connection 
with it, thus giving access to the Yosemite Valley from the north and 
south as well as from the west. In addition, this would afford access 
to the valley at all seasons of the year. 

While it may be argued that the cafion of the Merced is not an all- 
winter route, yet we think this fact is best demonstrated by Nature, in 
that the Commission saw specimens of flora that exist only in semi- 
tropical climate, and ate fresh figs from trees growing along the cafion, 
even at its upper end, and within a few miles of the valley, the fig tree 
being one peculiarly susceptible to cold, a temperature below freezing 
killing it. 

One of the main difficulties that has been experienced with the other 
roads has been dust, and a lack of good water andshade. This proposed 
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road, following as it does the meanderings of the Merced River, could be 
sprinkled from end to end at a minimum cost. With proper grade 
small ditches could be laid out along the side of the road, water could 
be readily turned into them from the river, and along their edges could 
be planted suitable deciduous trees, which in a short time would grow 
to sufficient size to give a pleasing shade to the roadway during the 
heat of summer, and in the winter, free from their leaves, would 
permit the sun to play upon the surface of the roadway and evaporate 


moisture. 
* * * * * * * * 


CONCLUSION. 


The Yosemite Valley was first seen by the whites in 1851, but its 
existence was not generally known until the latter part of the fifties, 
when people commenced to visit it in increasing numbers. About 1865: 
the wonders of the valley had attracted sufficient attention to cause it 
to be set apart as a public park by an Act of Congress. Until 1874, 
however, access could only be had to it by trails. As early as 1869 a 
wagon road was projected into the valley; the work of construction on 
this road, however, proceeded but slowly. With the inception of this 
road, a natural rivalry between those sections over which previous 
travel had gone to the valley by trail was stimulated to such a 
degree that two other roads were projected, and the construction under- 
taken, so that the year 1874 saw three roads building to the valley, each 
one striving to be the first to reach it. They were the Wawona Road, 


the Big Oak Flat Road, and the Coulterville Road. Unfortunately, in. 


the location of these roads, all of them followed routes for the convenience 
of settlers living in the high Sierras, and not direct routes from the 
plains of the San Joaquin Valley to the Yosemite Valley. It is worthy 
of note that all of these were built by private interests, as investments, 
from which to secure good returns. It may also be noted that they give 
access to the Park only from the south and west, and that there are no 
roads from the north and east. 

All these roads reach high altitudes, and are subject to interruption 
to travel by reason of heavy snowfalls during a large portion of the 
year. In winter a great many tourists come to the Pacific Coast, and 
they are debarred the pleasure of visiting the valley when its great 
natural beauties are enhanced by the winter snows, because at this 
period of the year the roads now used are generally impassable. It is 
believed that a road through the Merced Cafion would be an all-winter 
route. | 

So far, the Federal Government has done nothing in the way of road- 
building, or acquiring of roads already built, in or about the Yosemite 
Park. The State, however, has at various times purchased and made 
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free the roads and trails laid out within the boundaries of the Yosemite 
Valley grant. 

Up to 1890, but little attention had been paid to the country surround- 
ing the Yosemite Valley. In that year Congress set aside certain lands 
situated in the high Sierras as a park for the people, naming it the 
Yosemite National Park. It may truly be said of this park that it has 
but one rival, and no superior, in scenic interest in the world, if even 
the Yellowstone Park may be considered a rival. In addition to the 
Yosemite Valley, now so well known, are other valleys of perhaps less 
magnitude, but equal grandeur—the Hetch Hetchy, the Grand Cafion 
of the Tuolumne, the Grand Cafion of the Tenaiya, and others, all 
within the National Reserve. 

Situated as is this park in the main range of the Sierra Nevadas, its 
altitude varies from 3,000 to 18,000 feet. Peaks capped with perpetual 
snow are numerous; Mount Conness, Mount Hoffman, Mount Gibbs, 
and many others raise their heads to’ an elevation in excess of 12,000 
feet, while Mount Lyell, Mount McClure, and Mount Dana have living 
glaciers of great beauty, equal in interest to those of Switzerland. 

At the present time, although this is a public park, an embargo has 
been laid upon travel, in that all who wish to visit it must pay tribute 
in the way of tolls to the owners of the roads. It would appear that if 
the park is a free one for the people, access to it should also be free. 
This can be accomplished by the Government, and it would seem to be 
its duty either to purchase the existing roads or to construct new roads. 
It would not appear, however, to be just for the Government to construct ~ 
a new road without making compensation for the existing roads, in that 
the construction of a new road, free of tolls, would mean the diversion 
of all the travel from the toll-roads to the free-road, which would be 
practically a confiscation of the toll-roads. In addition to this, it would 
appear- exceedingly advantageous for the Government to own all the 
roads within the park, for in this way only can entry into the park 
be controlled. 

Moreover, the lands within the Yosemite National Park having been 
exempted from entry, the value of the toll-roads has been depreciated, 
and through no fault of their owners; and inasmuch as this large area 
has been withdrawn from settlement or utilization in any manner save 
as a park, it would be only right that it be made a park in fact as well 
as in name. : 

Furthermore, while the existing roads are necessary for patrolling the 
park by the troops guarding it, still the means of communication are 
extremely inadequate. 

Again, the cost of transportation of supplies to the troops, now carried 
on by means of pack trains, could be lessened to a great extent, and fires, 
which are a constant menace to the park, could be more readily extin- 
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guished were additional roads built, and the Secretary of the Interior 
would have better means to carry out the regulations for the government 
of the park. , 

By making free all of these existing roads, and the construction of new 
ones as suggested, all portions of the park could be easily reached. 
Following along the Tioga Road a series of lakes and streams are passed 
that are unequaled for fishing. ‘The scenery is particularly grand, and 
there are found here a number of mineral springs which are equal to 
any of the famed springs of the country. 

From Tuolumne Soda Springs on the Tioga Road, a road could be 
built along the Lyell Fork of the Tuolumne River, and reach the foot of 
the Lyell Glacier in the distance of 7 miles, at a cost probably not 
exceeding $4,000. Through this section of the park, wood, water, and 
grass abound, making it a paradise for campers. 

The importance of a thoroughfare across the Sierra Nevada Moun- 
tains, in this region, can hardly be emphasizéd too strongly. Com- 
eS anieation from the Mono Valley can be made with the Tioga Road by 
either of the three passes described. From Lake Tenaiya, on this road, 
the route would follow Tenaiya Cafion to the floor of the Yosemite 
Valley; thence utilizing the road already existing in the valley to the 
Cascades, the route could be taken down the Merced River, giving a 
distance from the Mono Valley on the east to the San Joaquin on the 
west of practically 115 miles. The necessity of this route can be more 
readily seen when it is stated that there are no existing roads crossing 
the mountains nearer than 200 miles on the south and 125 miles on 
the north. With such a road communication could be had between the 


two valleys for probably seven months of the year, while the advantages | 


of this road for reaching the Yosemite Valley by way of the cafion of 
the Merced River would be an easier and more speedy trip than can be 
had over any of the existing routes, and this portion of the route will 
remain open to travel through the entire year. 

A road in Tenaiya Cafion would pass through a valley only sur- 
passed by the Yosemite in size, and only equaled by it in its rugged- 
ness. Such a road would shorten the distance between the valley and 
Soda Springs more than 50 miles, and avoid the altitude reached on the 


- Tioga Road at Snow Flat, which makes travel by that route possible 


for but a short season, by reason of the heavy snowfall. The magnifi- 
cent cliffs and waterfalls of this cafion would alone warrant the 
construction of the road. 

The route over the floor of the Yosemite Valley is so well known that 
we pass to the Cascades, the beginning of the Merced Cafion portion of 
the route. From here the road follows the meanderings of the Merced — 
River at its upper portion, passing cliffs, waterfalls, and cascades of 


104 REPORT OF DEPARTMENT OF HIGHWAYS. 


great beauty, a fitting scenic preamble to the greater magnificence of 
the valley itself. 

Glimpses are had of the old life of California, i in the way of decaying 
cabins and abandoned mines, yet still the tourist may see the mining 
industry carried on there in all its stages, from the crude rocker and 
arrastra to the modern quartz-mill. 

The lower portion of the cafion passes orchards and vineyards, many 
in a high state of cultivation, and finely debouches upon the plains of 
the San Joaquin at Merced Falls. 


Respectfully, | 
S. M. MANSFIELD, 


Colonel, Corps of Engineers, U.S. A., 


HARRY C. BENSON, 
Captain, Fourth Cavalry, U.S. A., 


J. L. MAUDE, , 
Department of Highways, State of California, 


Commissioners. 


To the SECRETARY OF THE INTERIOR, Washington, D. C. 
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APPENDIX B. 


REPORT OF THE LAKE TAHOE STATE WAGON ROAD 
COMMISSIONER. 


MARCO VAROZZA, CoMMIssIONER. 


PLACERVILLE, Cau., November 1, 1900. 
To His Excellency Henry T, GAGE, Governor of the State of California: 


Str: I have the honor to submit the following report on the Lake 
Tahoe State Wagon Road, originally established under the provisions of 
an Act of the Legislature of the State of California, approved April 1, 
1897 (Chapter CCXLV, Statutes of 1897), which said Act was amended 
by an Act approved March 28, 1899 (Chapter CCLIII, Statutes of 1899), 
under which amendment the State Highway Commissioner was charged 
with the supervision of necessary plans, surveys, and specifications for 
contemplated work in connection with said Lake Tahoe State Wagon 
Road. 

Under Section 2 of the last-mentioned Act, the following appropria- 
tions were provided for: 

(1) Immediately available, for paying salary, traveling and other ~ 
expenses incurred by the Lake Tahoe State Wagon Road Commissioner, 
and to pay for making of surveys, plans, and specifications by the State 
Highway Commissioner, the sum of $5,000. 

(2) For repairing and improving said road and the structures thereon, 
and the building of any new necessary structures thereon, the sum of 
$20,000, available from and after January 1, 1900. 

The Lake Tahoe Wagon Road, which is entirely situated in El Dorado 
County, commencing at the junction of the Newtown and Placerville 
roads, a short distance easterly from Smith’s Flat, has its terminus ata 
point on the east boundary line of the State of California, at or near 
Lake Tahoe, traversing about 58 miles of mountainous country. Owing 
to the character of the country traversed, a great amount of repair work 
is found to be necessary to keep the road open to travel, and it has been 
the intention of your Commissioner to make all improvements as last- 
ing as possible. | bs 

The following is a summary of work carried on by your Commissioner, 
under the superintendence and with the advice of the State Department 
of Highways: 
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Between Smith’s Flat and the Five-Mile House (a distance of 2 miles) 
four old wooden culverts were replaced by stone structures, and con- 
siderable grading of the road was accomplished. In the work of grading 
this part of the road a bank of lava was uncovered and used for surfacing 
in this locality. From the Five-Mile House to the Fourteen-Mile House, 
the same nature of work was continued, viz: grading and placing of 
stone culverts. A wooden bridge, with dry masonry walls, was built at 
the bottom of the grade west of Fresh Pond, and to the east of Fresh 
Pond, where considerable caving of the road had occurred, a large fill 
was found necessary to be made. 

Near the Pacific House, a wooden bridge, with dry masonry wall, 15 
feet in length, together with the necessary culverts, was constructed, and 
a fill and retaining wall, 50 feet long and 12 feet high, were constructed 
in this locality, formerly the site of an old sawmill, which had heen 
washed out. ; 

Continuing work to Maple Grove, half a mile below Riverton, general 
repairs and grading were attended to, and bridges and culverts con- 
structed. 

At Riverton, where the road crosses the South Fork of the American 
River, it was found absolutely necessary to replace the existing old com- 
bination truss bridge with a more permanent structure. This bridge 
has been, for a number of years, in an unsafe condition, and has heen 
threatened with a breakdown at any time when an ordinary heavily 
loaded wagon passed over it. Owing to the natural abundance of a fine 
quality of granite in the vicinity, and the necessity for a durable and 
strong structure at this point, it was decided, with the advice of the 
Commissioner of the Department of Highways, to erect a stone arch. 
A location immediately adjoining the old bridge was decided upon as 
affording the best foundation for such a structure; and plans and ‘speci- 
fications were, therefore, prepared by the Department of Highways, for 
an 81-foot span, bids advertised for and received, and contract let to 
Messrs. Clark & Henery, of Stockton, as being the most favorable bid- 
ders. Work was commenced on the bridge about the beginning of June 
of this year, thorough inspection being made of the work during all 
stages of its progress. The false-work was removed from the arch on 
November 12,1900, proving the solidity of the structure, which is now 
open for travel. 

From this bridge upward, in an easterly direction along the road, 
general grading and repairs have been attended to, turnouts have been 
established, side-ditches cleaned out and repaired, and culverts replaced 
and constructed. 

About 23 miles below Georgetown Junction, where the road leading 
over to Placer County is met, a fill and retaining wall were made, 65 
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feet long and averaging 20 feet high, the material comprising the same 
being granite obtained near by. 

A mile and a half west of Georgetown Junction, it was found advisable 
to widen the road, and this work was accomplished, and provision made 
to guard against the tendency of the road to wash. 

Continuing to Strawberry, general repairs and maintenance were 
attended to, a 20-foot wooden bridge being erected 3 miles west of Straw- 
berry, taking the place of an old fill, which has been washing out 
continually from year to year, owing to heavy storm-waters in this 
vicinity. The road was widened and stone retaining walls erected. 

From Strawberry up the Slippery Ford Hill, all bowlders were 
removed, blasting being done where necessary, and a surfacing laid up 
the hill of cedar bark, covered with six or seven inches of dirt. Two 
stone culverts were placed in this vicinity; and it has been found by 
your Commissioner that these improvements have been approved of by 
the general traveling public on the road. 

Beyond this point, and as far as the western terminus of the road, 
general repairs of the road have been attended to. 

It is the opinion of your Commissioner that this road is in much 
better condition at-the present time than it has been for a number of 
years, although there is a great deal of opportunity for further improve- 
ment, which can only be accomplished by further appropriations to 
enable the work of maintenance of the road to be continued, with the 
-end in view of placing in position permanent structures, in the way of 
masonry retaining walls, stone and vitrified pipe culverts, and durable 
bridges, so that the cost of maintenance may be gradually lessened. — 
Under the advice of the Commissioner of the Department of Highways, 
about 800 feet of vitrified pipe has been purchased, the same ranging 
in size from 4 to 16 inches, to be used in the construction of culverts 
along the highway. 

This great interstate highway, if properly maintained, is of great 
benefit to California and Nevada, as well as affording unlimited pleas- 
ure to the thousands of pleasure-seekers and tourists who annually visit 
the beautiful lakes and streams of the lofty Sierras. While the fund for 
its actual maintenance, which is contained in the General Appropriation, 
is generally adequate, it will be absolutely necessary to replace a large 
number of the old culverts and drainways along the road with new and 
permanent structures, as well as to repair many of the old bridges along 
the highway, and this will require a further substantial appropriation. 
The heavy winter storm-waters make it necessary that these should be 
of a substantial character, and, unless this work can be accomplished, 
there is great danger of large washouts occurring at various points 
along the road. 

The re-surveying of the road by the engineering force of the Depart- 
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ment of Highways has been commenced, and, this work coming im- 
mediately under the supervision of Mr. Maude, I presume that he will 
report on the same. ; 

In closing this report, I desire to saiehd to your office thanks for the 
kind interest manifested in relation to the road, and I also wish to ex- 
press my thanks to Hon. J. Ls Maude, Commissioner of Highways,. for 
his ready assistance in all matters in connection with our mit duties 
on the road. 


Respectfully submitted. 
MARCO VAROZZA, 


Commissioner. 


FINANCIAL REPORT OF COMMISSIONER OF LAKE TAHOE STATE ROAD. 
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2,831 04 
32,084 06 
29,205 64 
16,654 36 
21,621 02 
20,649 90 
8,751 88 
10,639 42 
48,237 24 
12,046 92 
28,454 21 
27,114 21 
29,618 64 
94,519 19 
62,580 96 
28,153 98 
91,018 72 
25,935 23 
15,070 72 
5,645 24 
16,247 08 
35,546 84 
59,110 80 
21,430 23 
10,873 05 
30,032 43 
4,318 96 
28,562 89 
14,601 96 
24.068 29 
41,147 17 
5,726 62 


$1,430,560 81 








$66,078 72 
1,119 12 
16,104 02 
45,661 28 
12,283 01 
30,974 80 
48,631 06 
5,415 98 
12,779 90 
60,427 26 
20,113 14 


19,747 64 
20,889 55 

7,061 28 
32,361 96 
29'149 20 

9,772 74 

2,524 78 
47,814 38 
21,737 44 
16,861 00 
24,635 62 
20,461 28 
12,132 82 
14,770 17 
48,464 60 
11,541 35 
35,082 48 
32,883 02 
50,379 99 
36,235 41 
69,660 36 
33,298" 25 
122,658 48 
26,519 35 
16,598 25 

5,759 00 
23,118 28 
48,187 96 
68,137 80 
21,773 55 
10,287 53 
25,544 74 


$1,631,696 11 


*San Francisco: Incorporated asa city and county. No expenditures on roads. 











$128,032 95 


2,195 34 


38,368 20 
90,890 08 

6,338 92 
50,572 65 
21,473 37 
25,330 80 
18,360 82 
223,051 69 
32,935 71 
39,566 95 
13,192 11 
60,986 77 
56,864 67 
17,788 50 

5,355 82 
79,898 44 
43,943 08 
33,515 36 
46,256 64 
41,111 18 
20,884 70 - 
25,409 59 
96,701 84 
23,588 27 
63,536 69 
59,997 23 


79,998 63 
60,754 60 
132,241 32 
61,452 23 
213,677 20 
52,454 58 
31,668 97 


11,404 24 . 


39,365 36 
83,734 80 
127,247 88 
43,203 78 
21,160 58 
55,577 17 

8,723 42 
59,459 53 
31,110 27 
49,046 99 
73,273 60 
11,576 21 


$3,062,256 92 
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APPENDIX D. 


EXPENDITURES OF DEPARTMENT UP TO AND INCLUDING 
NOVEMBER, 1900. 





1899 


Aug.19—Charles Prince ----. ---- 
Sept. 4—R. O. Kimbrough. -____- 


Wells, Fargo & Co._-.-_-- 
Pacific Wheel and Car- 

riage Works -..-_.-..-- 
BAVTOM Ol tc... betel 
J..0,iryinedsCo.. bavi 7 
Wyckoff, Seamans & 

BeNEOCICL ek Pees 
Sunset Tel. & Tel. Co. _- 
Thomas ox; iPM. Aes 
Charles Prince..-----.-- 


Oct. 31—Charles Prince___.-____- 


Dec. 


5--Chanlestbrince.. lo) ae 


Dec. 12—Western Union Tel. Co.- 


IW Be Onn rin oe ne oe 
William Carragher --__- 
Harry M. Bowman-...--- 
2). Mic Waive tie aes See re 
Bolton & Strong---- .--- 
Western Union Tel. Co. 
J. Ls) Maude eu. ks lb i 
Crd... peMerritt; 2p. 22 
Sunset Tel. & Tel. Co. -- 
Prank 4a JAWaaie vec ee 2 
Western Union Tel. Co. 
Wells, Fargo & Co.-.--- 
Whisky Hill Wells ----.- 
John Ty Stell 22.12 
Sunset Tel. & Tel. Co.-- 
Capital & Sac’to Trans- 


Mason’s Steam Laundry 
Western Union Tel. Co. 
Miller Bros. i520.0 3420 
CO. Suter coer le ae 
Thomas Nox. Meco 
Electrical Engineering 

SupplyrOor seek Be 
J ASSETS 2 ool. ees 
Di MGKayyrwece bbe se 
Sunset Tel. & Tel. Co._- 
Western Union Tel. Co. 
Wells, Fargo & Co.._--- 
Sunset Tel. & Tel. Co. -- 
Lodi Hoteles: case 2. 
a0di Hoteles cus eee 





1899 


Dec, 12—J;.L. Maude 72: 


1900. 


J. i, Maude a eee 


Jan. 2—Charles Prince) 2-22 22 


Feb. 
Feb. 
Feb. 


Mar. 1— 


Mar. 15—Wyckoff, 


38—Geo. H. Fuller Desk Co. 
8—Fashion Stables -____--- 


A. Meister & Son- .___-_. 
Jobn Breunerie cos. a 


D. Johnston & Co..-.--- 
Dr. C. L. Megowen -...- 
Fashion Stables -_-.---- 
Wells, Fargo & Co. . ..-- 
Whisky Hill Wells .__-- 
W.. K; Cothrincss220 8 
Western Union Tel. Co. 
Mason’s Steam Laundry 
Wells, Fargo & Co._-.--- 
Southern Pacific Co._.-. 
Be W. Lavell. cae oes 
Palace. Hotel 2.027 
GoW. Vickrey is. exersece 
J.C. Irvine i V0.se 


Sunset Tel. & Tel. Co.__ 
Western Union Tel. Co. 
Thomas Fox, P. M...-.. 
Charles Prince. -c..7sEe 
Seamans & 
Benedict... ou oe 


‘Sunset Tel. & Tel. Co.-_-. 


Dr. C. L. Megowen * 222: 
ELC, Carter peso sree 


_ Wells, Fargo & Co.._---- 


Apr. 


Western Union Tel. Co. 
Sunset Tel. & Tel. Co._- 
Fashion Stables -.....-. 


Wek. Pomell: ocean 
Fashion Stables .__...-- 
Whisky Hill Wells -_--- 
Western Union Tel. Co. 
Warirornell- sere eee 
Charles Princes] 
Mason’s Steam Laundry 
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EXPENDITURES OF DEPARTMENT—Continued. 











1900 : 1900 

Apr. 4—Sunset Tel. & Tel. Co.__ $5 75 | Sept.24—John Breuner Co. -_---- 310 00 
Apr. 20—Charles Prince-_--_- ---- 30 00 Mason’s Steam Laundry 4 50 
May 22—Charles Prince.-_-_--_---- 30 00 Whisky Hill Wells-.---- 4 50 
June 4--Union Lithograph Co.-. 1 25 Buffalo Brewing Co. --.- 30 
R. O. Kimbrough---_--_-. 1 50 Wells, Fargo & Co._---- 2 20 
Rk. O. Kimbrough... -.-- 55 Sunset Telephone Co. -- 4 65 
Fa be Parle yan. Suds 10 00 Sunset Telephone Co. -. 5 50 
Wells, Fargo & Co.-.---- 45 Wells, Fargo & Co..-_--- 1 00 
Sunset Telephone Co. -- 7 60 Sunset Telephone Co... — 55:95 
J.O. Coleman, P.M. --- 10 00 Western Union Tel. Co. 40 
Wells, Fargo & Co. ---- 10 15 J.O. Coleman, P.M. ._- 5 00 
Western Union Tel.Co. ~~ 49 We K.-Cothring okie 10 80 
Sunset Tel. & Tel. Co.-- 7 10 Wells, Fargo & Co..-__-. 25 
. John Breuner Co. ------ 4 25 Sunset Telephone Co. -. 9 80 
Aug. 7—Charles Prince. --_--.---- 30 00 J.O. Coleman, P.M. --- 5 00 
Aug. 17—Charles Prince.-___.---- 30 00 Charles'Prince! 20002)". 4 50 
Aug. 31—Charles Prince------_---- 30 00 Whisky Hill Water Co.. 4 50 
Sept. 24—Charles J. Noack -.-.--- 8 50 Charles Prince! ./2.- 2... 30 00 
Jala Maudemis thes Tun, 35 25 Dive ha yh ee! Meret 0) ws 10 00 
Hotel Arlington--_-..-- 8 00 Western Union Tel. Co. 4 37 

Sunset Telephone Co. -- 7 10 
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APPENDIX E. 


EXPENDITURES FROM TIOGA FUND. 








1899 
Sept. 5—Henry Kahn & Co. ----- 
John R@arrics? seste.t 
P. C. Johnson & Co.---- 
Hall, Luhrs & Co. ---_.- 
Kirk, Geary & Co. ..--.- 
Holbrook, Merrill «& 


Wawona Hotel Co. ---.- 
U.. 8:,Q. M.gDept....2-:, © 
Oct. 31—Paul Renie ----...------ 
Henry Carter...o. 244. 
Dec. 14—Locke & Lavenson-.---- 
Rafael, Weil & Co. .__--- 
Nevillid Coossce sec <2 
Clabrough-Golcher Co. - 
John Breuner Co. ------ 
Southern Pacific Co.---- 
Weinstock, Lubin & Co.. 
J.C. Johnson & Co. ---- 
SHAW, orOden cee ae oo sane 
Holbrook, Merrill & Stet- 


Rosenwald, Kahn & Co.. 
John dwKerre eek chore 
Wells, Fargo & Co. .---- 
George Wisk sees... 
Sentinel Hotel__..-..--- 
J60N ST rabuced axes oeoe. 
Mariposa Hotel --.-.-.--- 
Jonn sre beta sie eeece 
The New Market -.--- : 
Mrs. R. W. Greeley ---.- 
The Wawona Hotel Co.-. 


Yosemite Stage and 

Turnpike 0G, ces. ees 
AG HBP UGe eke ee 
Yosemite Stage and 


W Mee geyeyl coh /s Gee weet ae 
Yosemite Falls store___. 
James. Halsted’ 222.5... 
W . Ey Dudley ssecnes 
Perey aay issaen. votes 
G. W. Hammell ses. 5 


a. Be EMAL ay ek sea 
L. Boyle & Son 2225-..22 
Hammon & Bates _----- 
Mrs, NEL; Dulko us 


$58 00 
42 05 
21 00 
52 45 

116 70 


9 00 
37 61 
12 35 
80 00 
98 65 
15 50 
13 10 

4 50 














1899 
Dec. 14—Pheenix Livery and 
Feed Stable_--.------- 
Galt Hotels, cases 
Southern Pacific Co.---- 
Stephen Butler, Jr. ----- 


1900. D. Johnston & Co._.-_-- 


Mrs. Irvine 34. taal 
John Breuner Co. ----..- 
A. Leitz Oo, seein ce ae 
June 4—Fashion Stables _._._--_- 
Fred T. Monson 222222 
How. Morley 2. ieee eer 
W.P. Fuller & Co. 2222 
George B. Stack -_------ 
H.:J. Furley jes 
ACs Leitz 0, oot even ees 


Southern Pacific Co.-_-_-_- 
Schaw, Ingram, Batcher 


John Breuner Co. .----- 
Holbrook, Merrill & Stet- 


Southern Pacific Co..-_-_- 
JcA. Green. 20 eee 
Capital & Sac’to Trans- 


R. O. Kimbrough- .___-. 
Lindleymi:Co.n ace ee 
Kimball & Upson .-.--.- 
Jacox, Brose nee 
John J USboliyon hue 
Weinstock, Lubin & Co. 
Capital & Sac’to Trans- 


Wassermann, 
mann ilo.) 2a nceees 
Kirk, Geary & Co.._.... 
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1900 
June 4—Southern Pacific Co. ___- 
Fashion Stables ___----- 


Pea LUrnOl sc ooh eee 


J. dy. Maude¢ ess. eee, 
Aug. 7—L. A. Wallace .-_...---- 
Aug.16—John T. Stoll -------_--- 
C. W. Lamphrey -..---- 
Sept. 24—J. L. Maude -__.__..--_- 
Ae Dette Coc: Sone ss 
Kirk; Geary: '&°Coj 2.42 
C. L. Megowen -.--.---- 
DeMickaycwlpAte si 
Carey House.----_-_-_-.- 
J.C. Stephens .--.1..-.- 
Southern Pacific Co. ___- 


The Tiatestog 0 5) Metal! 
Chris Neilson-_.. _.-... 
Richard Bartels .__.--_- 
Fred. Hardy \. 22. 222522 Lt 
D. Hayes & Bro.-- ._.--- 
eV altZe a Te Oe 23 
ee ea vitte oe 
| ti IN Sa oy ef) 9 Ppa a eileen 
W. E. Reading --.- ---- 
Harvey Boone---..----- 
Occidental Hotel .__---- 
Pea tue ies yt oe 
Fe a ATISICKIC occ oe 
EP Vea VIG. tees sean 2 
CROLL ANY SLLZE ee 
MOnbinel tote). 20... - 
Kaufmann & Kenney -- 
La ap NELSOT «ok wine scsi 
G. W. Vansickle_---.-_--- 
D. Hayes & Bro. rae a ie 
Ae DS Waltze oo. 2.. 8 
Leavitt House-_-__-___-_- 
Bodie Ry. & Lumber Co. 
ts LaCULZ, Gre ects See ue 
Sentinel Fotels--22-.. 
Sentinel Hotel_.__-.-__- 
Arad 7: 0 Cog rb Ky eMart Rebs de 
Robert Murray ---:----- 
De Mekay: soew. en eae 








$112 80 
83 15 
2 50 








Sept. 24—Sentinel Hotel_______._- 


Kaufmann & Kenney. -- 
Kaufmann & Kenney-.-- 
Bal tai a Ee gaa bens yas Gece Ue 


De We Hayes. soot. 


W. J. Farrington _.-.-.- 
Jesus: Grae. PIG. IR 3 
Adam Farrington _____- 
Bodie Toll-Road_--.-_--- 
‘An Di Waltzes. 22. 02222. : 
Pi Ge Hughes i. Aine 
Mrs. T¥@vSharpis:t als 
Fred. Hardy 228402 4.23 
Hs L.. Leavitt 22. s fs 22 


Kimball & Upson ..---- 
Gui.. Paritsivessyey ora ey 


Pe Oe re ys orcas eerie. 


Mrs, borauret ic es. 
Mrs. A. Naugley.--.-.--- 
Marks & Woodward -_-- 
Alden & Campini ----.- 
Southern Pacific Co._.-- 
Teo Solomon, 222 2225..-5 
Capital and Sacramento 

Transfer Go.oo. 252.2. 
Out Ly Stolle esc 
Harold J. Furley ------- 
Victor Noble. eo cs 
Henry Carter! +2256~--- 
eW se! VICKICY Sacec ts ose 
HS. Crocker Co;_.=--:. 
T. W. McAuliffe & Co.-- 
Fives DULICV coco. wal oon 
Gos Gross’) eos ee ee 
Wiebe MAGGS ak eee 
Wawona Hotel Co. --_--- 
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APPENDIX F. : 


EXPENDITURES FROM LAKE TAHOE WAGON ROAD FUND. 


1900 1900 
Mar. 16—J. H. Zimmermann..--. $6 00 | June 4—Record-Union -:--._-.--. $20 00 
The Carey House. -.-.-.- 10 00 C.. Suter _ 2 Sei 15 30 
A’ LeitaGoMteedecke | 1273800 4. State Prison, Folsom--. 275 00 
Hotel St. Nicholas-__.--- 30 70 David Megowen ---.-.--- , 28 80 
J. Le Mande mest ey 14 75 Southern Pacific Co. ._-. 76 
June 4—J. H. Zimmerman_-_---- 7 50 Fairbanks, Morse & Co.. 119 00 
Marks & Woodward. --- 16 00 Thomas Fraser. .----.--- 2 00 
Prancis Mrey eee 30 00 H. J ..Puorley. 2 osetia 10 00 
The Carey House- -_---- 6 00 | Aug. 16—J. M. Miller -----.-_---- 680 00 
J) LeMaude! eteots ties 32 25 | Sept. 24—A. Leitz Co. --_-.-_-.---- 15 00 
Wilk. Purnell yige2. cit 2 00 . J. F. Hill Carriage Works 17°00 
H.S8. Crocker Co... ._---- 14 60 The Ohio House... ..- 2 00 
Fashion Stables -__.__-- 31 30 Marks & Woodward-.--- 16 00 
Robert Kirk “ute oe se 215 65 Baker & Hamilton -.---- 97 00 
Wm. H. Wheeler. -.----_- 50 00 A. Leitz Go.ci feuds 30 00 
Western Union Tel. Co.. 45 Kimball & Upson .----- 6 80 
Harlow Bros}.o.2..0.! 6 00 J. i. Mandér erate 41 45 





The Bee ei eyes hes, 16 90} Oct. 5—J. M. Miller ---.--_.-.-- 570 00 
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Croniieatinaun VOac acm istration 1. ust pele Rene tat eae bub ease bees. de cese nue 14 
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en eericl celts. Ger men es eae UCP Saree rot Seth Oo Srey Ose 19 
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SRIREOT RATE LOM aioe ono Dac tere ae pe ap eee DER Seas le A se cso a 11 
D 
De IAOCe BECO RODIINIStralOl i. oo eu cuss one co os once ope pieme ometie ses beesigees eae 15 
ea Cert ee ne ee te etd WEN Ne Ul ca Sta damping emae aaa was 49 
es ee er een gh ete 2 a Re eee SCOUTS. aoa n dee onan beenaede's ae 44 


Drains. See Culverts. 
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England and Wales,’ Road administration in’). 422 bo eee SYLAR Lock) 35 


Expenditures on roads in Califoriila... 2. (223403. ek; -e-+ pe 


Kinancial report, Department. of Highways... 2.2... 4) 2-2 Uses eee 112 

Lake'Tahoe Road Commissiomerft tt) ho Ao 
Fiorida, Road ‘administration tin... Seo wee ee te eT O23. CES Se ee 15 
olsom rock-crushing plant o..2 200 ja eee 
HTANCE, ROAG AGININIStTALLOT 11) ee ee ee 29: 


Georgia; Road administration‘ims <.2 22222. o ocelot i ee re 
Germany,’ Road administrationan 222g oc ote ee 
Grades of Toads ee eee ae ene lbs Ulead ohne cane wees ae GRies Sree sae a 


ATTACETS; TOA. Le eee MUN es RY a Ne eee Sh oe a eee ee oe ee ee aioe Oe 

CATAVELTOACSS* Tin Sh Be eee sear Soe eee ca oe oe ea ate Sate fae ee 52 

Great Sierra Wagon Road. See Tioga Road. 

Greece? HOAs iit 22 See et ee ek soe ee ee oe crs ee 5 

H 

Henry; Patrick, letter to 4+. sn 2 te I  e Bc eet te ee ee 9 

Heteh Hetchy Valleyroad: Aecks fico t se tLe eg Be ee dee Pain Ly 95. 

Highway Commissions *?:: 2.22052. +2 Ves a Seaton Ge ee ee 37 
Connecticut: 2... e.Gheee: see CS bs oe re oc eo er a 14 
Massachusetts sine. .-.2e2 TELS. 2 o  ee e 
ING WT CRECY “war Seen oe eh eRe wee ee eer es nL hie Spill gl pee 22 


New Y OTR core ee ee eres ts ee oe ee ce eS 
Rhode [slind assert ater ens SSC e eee ies ee keels eee 
ViGEMON Bee eee eee ee er ee ce ae oe 
TMamboldtShasta Todd 23 a ee ee we ee 


. I 
Idaho; Road administration in .00l22.2202 (oo es Se ee 
Illinois, Road administration in .._-_.._.-- A es ieee legisla) te eee 16, 
INCAS MILOAS OFS Tae oat ee Se ete reat te an eet aes oe 5 
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iowa), Road administration i s2- 0 color Scat eee eae a cane ae ee 
ireland; Road administration Wn <7. 2722222 see oe eee re ce 
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Kansas, Road:administration in-yssecesreciesees ite ce. Ree eee 
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L 

Lake Tahoe State Wagon Road. See Tahoe Road. 

Hayers of surfacing material thickness Ole. 22- 220222 82 eS ae ee 52 
miepislation in other States22 22225 -sac oes Peet esac ci ot ee 14 
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